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And What Will Become of the 
Hot-Dog-Stand Industry ? 


ONE THING puzzled me in your article, 
“Highways of the Future.” There was a 
diagram showing double-deck highways 
on which cars could travel at high speed. 
Now, this is very possible, but what 
about the _— sight- 
seers and tourists 
who want to drive 
along these high- 
ways and enjoy the 
countryside? Ifcars 
are developed to 
cruise along at a 
hundred miles an 
hour, what will be- 
come of the tour- 
ists that want to 
see something be- 
sides a ribbon of 
superhighway stretching out ahead of 
them? E.J., Jr., Claremont, Calif. 


Now We Must Produce a Race 


of Streamline Superhoboes 

AT LAST, we have found the joint in 
the armor of the streamline train! I 
read recently about a hobo trying to 
steal a ride on one of the modern iron 
horses, and getting so tangled up in it 
that it took the engine crew, two police- 
men, and the conductor ten minutes to 
get him out unhurt. Obviously, the an- 
cient and honorable order of bums has 
not kept pace with the forward march 
of science. Perhaps the process of evo- 
lution will finally produce a streamline 
‘bo, prepared to cope with the new ar- 
ticulated cars. Meanwhile, designers of 
super-super railroad equipment should 
include some modernized version of the 
time-honored “blind baggage” in their 
designs.—E.P.E., Buffalo, N. Y. 


TRY ANO SEE THE J 
SCENERY NOW! 


Correction: Those Balloons Were 
Filled with Hot Air 


THis Is not to find fault, but to tell you 
of an amusing incident that has to do 
with your article on page 33 of the May 
issue, showing members of Alpha Eta 
Rho (international aviation fraternity) 
of the University of Southern California, 
in the annual meet with the Stanford 
flying club. In your description of the 
balloon-bursting contest at 2,500 feet, it 
was stated that these balloons were filled 
with gas. I'd like to correct that state- 
ment because I personally went into 
town and bought 
two dozen of them 
and returned to the 
tield where the 
meet was to be 
held. Then the fly- 
ing members of our 
fraternity had the 
audacity to ask me 
to blow the balloons 
up Therefore, [ 
state here and now 
that the balloons 
were not filled with 
gas, but good old lung power by myself, 
and then released high in the air. Trust- 
ing that this letter will amuse you, I 
remain a very old and loyal reader.— 
J. L. McC., Jr., Los Angeles, Calif. 


WAR HAR 
MAR / 


A Fence To Keep Jaywalkers 
Out of the Hospital 


So New York City has solved the in- 
soluble! Accomplished the impossible! 
In short, answered the jaywalking prob- 
lem, by putting a picket fence down the 
middle of the street. And right in Times 
Square, “Crossroad of the World,” at 
that! Think of it! Thousands of dol- 
lars, words, magazine and newspaper 
articles, speeches, advertising cam- 
paigns, and even books, have failed to 
correct a dangerous practice that even 
death and injury couldn’t do away with 

jaywalking. And now some fellow 
comes along and sticks an old-fashioned 
picket fence down the middle of the 
street—between intersections, which is 
where most of the jaywalking accidents 
occur. That fellow ought to be made a 
national hero. I'll bet he got the idea 
from the fences railroads put between 
the tracks in their stations. Unless I 
miss my guess, the idea will spread like 
wildfire. I wish I owned a fence com- 
pany.—F.A.A., Newark, N.J. 


Six Hundred Miles an Hour 
Is Going Some, He Admits 


WHEN I read Lee Gehlbach’s inter- 
esting article, “Ten Miles a Minute— 
Straight Down,” it occurred to me that 
the speed attained in these dive tests 
must be about the 
highest that man 
has ever reached 
by any means of 
locomotion. Six hun- 
dred miles an hour 
is going some, and 
the fact that this 
speed is made in a 
vertical direction 
does not alter the 
case. We are accus- 
tomed to measur- 
ing the rate of trav- 
el from one place to another on the 
earth’s surface, but as a matter of scien- 
tific record the earthward plunges of 
men like Gehlbach must represent the 
fastest speed at which human beings 
have ever traveled through space. It 
makes the muzzle velocity of the man 
who is shot from a cannon in the circus 
look like a snail in low gear.—A.D., San 
Francisco, Calif. 


OH, YEAH ! 
—~ 


Here’s a Vote for a 


Spectroscope 

SEEING that everybody else is having 
his say about what he does and doesn’t 
want, I decided I'd write and boost for 
my particular section of your most in- 
teresting and instructive magazine. I 
am rooting for chemistry and micro- 
scopy, mainly, though I read the maga- 
zine from cover to cover, enjoying every 
bit of it. I second the suggestion of R.A., 
Lincoln, Nebr. Why not combine chem- 
istry and microscopy, and give us some 
simple analysis? I would like to see 
plans for an inexpensive spectroscope, 
and learn how to use it in chemical 
analysis. I get kind of hot under the gills 


trying to detect sodium and potassiur 
with a chunk of platinum wire and 
spluttering old alcohol lamp.—G.I.M 
Empress, Alberta. 


She Likes ‘‘Whatnots’’ and She’s 
Not Referring to Furniture 


Your regular two-page display of new 
devices for lightening home chores i 
one of the most attractive features i: 
your magazine to me. When I can get 
the magazine away 
from my husband 
and the boys, and 
when my daughter 
has finished with 
the “Readers Say,” 
I retire to my com- 
fortable chair and 
open my magazine 
to the two pages 
of intriguing what- 
nots. I want them 
all, as a rule, even 
the ones that I’d 
probably have no earthly use for. Using 
reasonable self-restraint, I’ve selected 
number of them that have lightened my 
particular household burdens, and | 
can’t help writing to say “Thanks” to 
P.S.M. for this one of its many good 
services in my home.—Mrs. K.D.V 
Schenectady, N. Y. 


It’s the Simple Things in P. S. M. 
that This Reader Likes 


It’s so many years ago that I don’t re- 
member just when it was that I began 
reading your magazine. It was befor 
you used any colored ink in the make-up 
I haven’t kicked once and don’t want to 
now, but aren’t you giving the hobbyists 
a better break than the experimenters? 
We can’t all own a woodworking shop or 
play with cameras. Give us more things 
that just require simple hand tools and 
a kitchen-sink workshop. Model air- 
planes and other small mechanical and 
electrical models are what most of us 
go in for, and they can be handled in a 
very small space by you and by us, too.— 
C.G., Chicago, Ill. 


A War’s a Good Thing 
If It’s Someplace Else 


I aM far from being a militarist, but 
I’ve come to the conclusion that wars, 
so long as they are 
in another country, 
have at least one 
good effect. They 
certainly give the 
nut inventors and 
professional belly- 
achers something 
to think about. The 
inventors work 
night and day plan- 
ning flying tanks 
and rolling battle- 
ships and the pro- 
fessional bellyachers can grumble ti 
their hearts’ content without meddlins 
with affairs at home. Have you eve! 
noticed how the (Continued on page 5 
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(Continued from page 4) 


hronic agitators leave old Uncle Sam 
lone when there’s a spicy European 
rrawl that gives them a chance to take 
sides? It’s an ill wind that blows no one 
ome good.—H. J., Detroit, Mich. 


Suggests Antigerm Guns 


for Wartime Use 

A RECENT issue of your magazine con- 
ains an account of a new “ray machine” 
which sterilizes operating rooms by de- 
stroying the germs with short-range 
rays. In the next 
war, we are told, 
whole cities will be 
wiped out by mi- 
crobes dropped 
from the sky. Why 
ouldn’t these new 
nachines be dis- 
tributed about a 
city, ready to go 
into action killing 
ff the released 
germs as they land? 
Working out such 
1 scheme might save the lives of thou- 
ands of women and children if “germ 
bombing” becomes a reality.—R.H.M., 
Pasadena, Calif. 


It Can Hit All Right, 
but Can It Run? 


THAT monitorlike ferry for landing 
tanks ashore from battleships, depicted 
yn the cover of your May issue, looks 
like an excellent offensive weapon, but 
t must have been designed by one of 
those superpatriots who think that their 
ide is going to win every battle. It 
tands to reason that they won’t; they 
never have. And it seems too bad to 
end costly tanks ashore that may not 
be able to get back on the battleships 
igain in a hurry if necessary. You see, 
when a tank leaves its ferry for shore, 
ill is well. But when it tries to get back 
yn, the ferry’s displacement will be in- 
reased so much that it will go aground 
n the shallow water. It will take more 
than underwater propellers to get it 
ifloat again, unless it waits for the tide 
to come in, which it probably won’t have 
time to do. Assuming its attack on the 
enemy has failed, what a swell target it 
will be! However, I suppose it will be 
manned by Marines, well known for 
their ability to “take it.” I think that if 
this country gets into another war, I'll 
join the Army.—C.A.L., New Orleans, La. 


He Wonders What’s Become 


of Larry Brent 

Five or six years ago, you featured a 
series of articles, “I Am Learning To Be 
1 Flyer,” by Larry 

3rent. I read this CALL FOR 
series and thought LARRY 
it was very inter- BRENT 
esting. Now, I often 
think of Brent and 
wonder how he is 
making out in avia- 
tion. I am_= sure 
many of your read- 
rs have the same 
thoughts. Perhaps 
you could get in 
touch with him and 
have him write a follow-up series on 
his experience, conditions in aviation at 
present, and so on. Whatever way you 








(Continued on page 6) 
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NEW KIND OF SPARK PLUG 
DEVELOPED BY IGNITION ENGINEERS 


Puts New Life in Car Performance 


ruly on a par with the striking ad- 
‘aaa in motor car engineering during 
the past few years is the spark plug engi- 
neering in the new Auto-Lite spark plug. 


The new Auto-Lite Konium Electrode 
and the new Auto-Lite Ziramic insulator 
are the first significant spark plug 
improvements in many years. 





Auto-Lite engineers developed an 
entirely new material, Konium, for the 
electrode of this new spark plug. _ It 
reduces electrical stress and produces a 
spark at reduced voltages. Because of it, 
motors equipped with Auto-Lite spark 

plugs start easier—give improved gaso- 

line mileage—show higher top speed! 


And the new Ziramic insulator 
provides greater electrical strength, 
resists breakage and heat shock as no 
other commercial spark plug insulator 
ever has. 


Throw away your old spark plugs 
and install a complete new set of 
Auto-Lites. You’ll be money ahead! 


Gk AUTO-LITE 


fo” SPARK PLUGS 
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Ow Keaders Say 


(Continued from page 5) 
decide to do it, I would be very pleased 
to learn what Brent is doing now, and 
whether his enthusiasm for flying has 
diminished.—A.L.B., Kingston, Mass. 


Reader in ‘‘Suspense’’ Should 
Get the Hang of It Now 


THAT reader who is in “suspense” over 
the motion of suspension bridges during 
storms might show spunk enough to in- 
vestigate the matter before he gets all 
hot and bothered about it. From what 
he implies, you’d think that the bridges 
whipped back and forth like wheat 
growing in a field. Of course, if they did, 
cars and pedestrians couldn’t cross dur- 
ing storms. But let R.P.S. recall the 
speed of the short pendulum under that 
small clock that used to stand on his 
grandparents’ mantelpiece. Pretty fast? 
All right. Then let him remember the 
long pendulum on the grandfather's 
clock by the stairs. Pretty slow swing, 
by comparison? Now let him apply his 
common sense and visualize the rate of 
the swing of a suspension bridge whose 
catenaries—main suspension cables— 
dip down 150 feet or more. If he’s got 
any imagination, he’ll see that the bridge 
pavement probably swings back and 
forth so slowly that he wouldn’t be able 
to notice it at all, particularly if there 
were a violent storm raging to give him 
other things to think about. As for 
pedestrians, they should know enough 
to stay in out of the rain, anyhow.— 
M.R.F., Oakiand, Calif. 


Too Bad Pythagoras 
Beat Him to It 


Your correspond- 
ent in the June is- 
sue hit it right that 
it takes just six 
pennies to surround 
another penny; no 
more, no less. I also 
want to say that I 
believe I have made 
a discovery in 
mathematics. It is 
that the hypotenuse 
ofa right-angle isos- 
celes triangle—one 
half a square—is always 1.414 (probably 
1.41421) times the side of the triangle, no 
matter what the size. Am hoping this 
will be of interest to your readers.— 
H. N., Lodi, N. J. 


You Shouldn‘t Have 
To Read This Twice 


AFTER reading the letter by W.C.C., of 
Delaware, Ohio, on the topic of reading, 
I find that I have a hair to split. A psy- 
chological study reveals that usually 
there is no definite pause at the end of a 
sentence unless that happens to be the 
location of one of the natural fixatio1 
points. An average reader will have thre¢ 
or four fixation points to a line. These 
are definite points where the eyes come 
to a brief halt, but there is no basis fo! 
the assumption that the eyes stop at the 
end of each sentence. Another point. 
The average reader does not remembe! 
individual words and fail to get the 
meaning of the subject matter. He will 
probably get the meaning of the matter, 


YOU DISCOVERED IT? 
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(Continued from page 6) 


but remember very few words. Lastly, 
W.C.C. says that the purpose of reading 
is to comprehend, not to get through in a 
hurry. This is true, but rapid reading is 
conducive to good comprehension.— 
R.S.L., Northfield, Minn. 


His Own Problem Gave Us 
Something of a Twinge 


PLEASE put an end to those age prob- 
lems. They are a pain in the neck! 
Here’s a real problem 
which I offer as a chal- 
lenge to your readers. 
It’s a tough one, and Ay 
will probably knock the 
overconfidence ofa few 
of the math sharks for 
a loop! In the diagram, ?- 
the circle with center ° 
B rolls along the line 
MN. The initial point 
on the line is A and on 
the circle is A’. When N 
the circle has rolled 
until A, B, and A’ are in a straight line 
for the first time after the circle starts 
rolling, what is the size of the angle 
A’AN ?—W.C.S., Cincinnati, Ohio. 


This Is a Little De-tail 


the Inventor Overlooked 


TuatT refreshment table with a built-in 
electric fan is fine, but my pet pooch and 
inquisitive cat would have their noses 
and tails in the fan blades in just about 
two shakes!—P.D., Troy, N. Y. 


He‘ll Go On Making Rivets 
from His Old Film Spools 


C.W.C., or Rochester, N.Y., makes some 
very sarcastic remarks concerning my 
letter about using the No. 127 film-spool 
ends for washers and the aluminum cen- 
ters for soft rivets. He does not have the 
practical knowledge of a craftsman to 
know that these washers are for special 
purposes. They would be hard to buy in 
that diameter. I wonder how long he 
thinks it takes to remove the ends from 
1 few spools. Also, I would like to say 
that time is worth much more than six 
thousandths of a cent an hour here in 
Maine, as he states. Now, I do not live so 
far back in the woods that I have to buy 
washers by the bag from a mail-order 
house. I buy the ordinary, garden-variety 
washers and rivets from a well-stocked 
hardware store in Bangor, and I buy 
them by the pound. Well, “where ig- 
norance is bliss, ’tis folly to be wise.”— 
H.S.M., Bangor, Me. 


Here’s That Man Back Again, 
Asking for a Puzzle Page 

Your recent article on spies and war 
odes interested me—not because I am 
fascinated by espi- 
onage stories, but 
because there is PUZZLER ! 
nothing that I like = 
etter than a nice,  * 
uicy cryptogram. * -# 
Which, by the way, Vig <a y, 
brings up the sub- Few 

ect of an old, old C 

lea: How about a ‘Se 

age, or at least a yp 

alf page, of good 
ld-fashioned puz- 
es each month? If 
ricky brain teasers aren’t “popular” sci- 
nee, I’d like to know what is.—R.T.P., 
rreeneville, Tenn. 
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FACTS 


ABOUT OUR SERVICE 


We are Registered U 


other 


ings are necessary; what other 
papers must be made out; how 

the Patent Laws protect you; 
why it is important to avoid 
loss of time in getting your 

application filed; and many 


Even a very simple in- 
vention, if new and use- 
ful, may prove 
uable. You 
have much to gain 
and nothing to lose 
by sending for this 


book TODAY. 


DELAYS ARE 
DANGEROUS IN 
PATENT MATTERS 


> Free Book 
here was prepared for 
inventors, to show them 
exactly what steps they 
must take to 
Patent. If you have an 
invention, you should 
send for this book AT 
ONCE. Without a U.S. 
Patent, you cannot reap 
the profits that your in- 
vention may make pos- 


e. Send at 


this book. 


THE FIRST STEP... 


When you place your invention in our hands, 
we are in position to proceed at once to se- 
cure protection for you. Our fees are to make a sketch of your in 
reasonable, and, if you desire, 
arrange convenient 
terms of payment. 


. S. Patent 


and Trade-Mark Attorneys, serv 


ing inventors all over 
States. Our organizati 
plete in every particul: 
Draughtsmen, experien 
ers, and Attorneys to 
interests. We have ha 


the United 
on is com- 
ir. We have 
ced Search 
serve your 
d years of 


experience in patent matters and 


know every angle of 


proach. We will secure 
for your invention if 
done! But the longer 


the harder it may be 


serve you. 


legal ap 
> protection 
it can be 
you delay 
for us to 


important 











MODELS 
AND FINISHED 
DRAWINGS UNNECESSARY 


Don’t spend money or 
time on finished mod- 
els or drawings before 
you know your inven- 
tion may be patent- 
able. Our large staff 
of experienced patent /@ & caer 
searchers can handle /4 ===. = 
a search from your de- Rie Se 
scription and roughest | 
sketch. The main thing 
is to put it in our 
hands as promptly as 
possible. 





Please mention PopuLAR SCIENCE MONTHLY when answering 


FiuiFREE 
Tole) 4 


TELLS HOW 


your Patent Application is made; 
what kind of sketches or draw- 














ee) 
FREE recorp or 
INVENTION FORM 


If you prefer to use a form 
made specially for the pur- 
pose of recording the descrip 
tive outline of your invention 
for our searchers’ use at the 
U. 8. Patent Office, write 
today for our Record of In- 
vention form—it will guide 
and assist you. It enables you 


vention and have it witnessed 






in a manner of value to you 
evidence should the occasion 
for evidence arise. Our FREE 
BOOK tells you how to use 
this form to protect your in- 
terests 


4 “SG ES, GS 


CLARENCE A. OBRIEN 


and HYMAN BERMAN 


881 Adams Building, Washington, D. C. 


Registered Patent Attorneys Before U.S. Patent Office 





Please send me at once your Big Free 48-Page Book, ‘‘Patent 
Guide for the Inventor’ and your specially prepared ‘‘Record 
of Invention’’ form. This request does not obligate me. 


(Please write or print plainly) 
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NOW YOU SHOULD PREPARE /or 


ELECTRICITY 


I'll Finance Your Training! 


—F oows on today for details of my “Pay after 
m pian’’ and famous Coyne **Learn 

es Song” method of practical shop training 
for your start for success in this big-pay field. 
Age or lack of money need not hold you back 
. Get training first; then take 18 months 

to complete smal! monthly tuition payments 
starting 5 Months after you begin training. 


\\\LEARN IN 12 WEEKS 


a Coyne hee — is practical, thorough, easy to 
rasp .. . you learn quickly by doing actual 
hobs on real electrical machinery --- NOT 
from books or printed lessons. You don't need 
—* experience or a lot of book learning 
xpert instructors guide you every step of the 

way. Start any time. 


EARN WHILE LEARNING— 
JOB HELP AFTER GRADUATION 


Rig things ahead in Electricity means opportun- 
ities for steady jobs, good pay, and a real fu- 
ture in this fascinating‘ ‘live’ industry. Thou- 
sands of oP vtunities, Rush the coupon 
TODAY for Big Free Book containing many 
photos of the great_Coyne Shops in Chicago, 
facts about Coyne raining . Free Employ- 
ment Service . . . many earn while os heed 
additional instruction in Diesel Engines, 
ion- 
ing at NO E) and ——s 
Pay-Tuition-After-Graduation Offer 


Cc oY N Swag SCHOOL 


EWIS, President 


Doing 500 S.Paulina St., Dent. B8.73, Chicago, Ill. 
eee ae ae eee eee eee ee 

H.C. 
500 S. Paulina St., Dept.B&-73, 


Send me without cost or obligation, 
details of Pay-T 


LEWIS, President, Coyne Electrical School 
Chicago, tl. 


your Big Free Book and 
Otter. 
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High School 
«ar) atAhome 
Many’ Finish in 2 Years 


Go as rapidly as your time and abilities permit. 
Equivalent to resident school work—prepares for 
entrance to college. Standard H.S. texts supplied. 
Diploma awarded. Credit for*H. S. subjects already 
completed. Single subjects if desired. Bulletin on request. 
Spec ized training is absolutely 
essential to Success today. Over 
150 noted Educators, Engineers and 
Business Men helped prepare our spe- 
cial instruction materia used by 
many resident schools and colle wes, 
U.S. Navy and Province of Mani- 
toba, Can. Train at home for best-paying lines as 
listed below. No interference with present earp- 
ings while preparing for better job 
American School, Chicago 


American School, Dept. H-B. 46, Drexel at 58th, Chicago 
Toll me iow to ier for success in line checked. 
he ~y School Course in 
[) Air Conditionin 


2 
Electrical Retrigeration 
7 architecture and Building f eerin 
3) Automotive Engineering 
F aviatio 
4 Business cr 
Civil Engineerin 
Complete Law 
Di: neering 


Mechanical — 

Private Secreta 

Pracqoege) Ace: ounting 
Coaching 

0) Radio and Television 

/ Satesmanship 

[Steam Engineoring 








o d Design 
Procter | Engineering 
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Address 





Learn Profitable Profession 


Sa »f Men and Women in the 
feasion of Swedish Massage run a $40 to 
$70 per week but many prefer to nm their own 
offices. Large incomes from Doctors, hospitals, 
sanitariumes and private patients come to those 
ho qualify through our training Reduc ing 

for specialists 

Anatomy Charts and booklet 


‘They're FREE 
The College of Swedish Massage 
1601 Warren Ene. Dept 870, Chicage 


cessor ta onal College of Masnage 


RTOON YOUR WAY 
ss! 


DON’T COPY - LEARN TO ORIGINATE! 


85 


scinating pro 
vi as 


BURNS will teach vou HOW t« Canam 
/RIGINALCARTOONS at home that you can SE 
urse has 26 lessons and 600 Encnations. 


Send name and address for free detarla 
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WRITING GAVEHiMNew De YOur Own 


LEASE ON LIFE 


WHEN I began home study, I did 
not have a home. This was five years 
ago. I was forty-five then, and about 
as down and out and discouraged as a 
man could get and still wish to live. 

In the worst of the depression, my 
wife died, and my three children mar- 
ried. I had failed in a small contract- 
ing business, lost my home and what 
money I had saved, and I was in debt. 
Rather than be a burden on any of the 
children, who could just get along, I 
packed a bed roll, a few clothes, and, 
telling my son that I had a job in Ari- 
zona, I started out on a tramp looking 
for work. I did not know or care where 
I was going. I landed, along with a lot 
of men who had never tried to bum a 
living, in a Government transient camp 
at Yuma, Ariz. I was pretty hungry 
when I applied. There, I was just one 
of 700 discouraged men who had failed 
to make a living. We slept in tents in- 
side a high barbed-wire fence, in a 
fifteen-acre plot in the hot and sandy 
desert. The Government, at that time, 
was feeding the transients on a basis 
of twenty-one cents a day. I was glad 
to get even that kind of grub. 

We got a dollar a week, tobacco, and 
clothes, and worked six hours a day. 
There was plenty of work in camp. It 
seemed good to have tools in my hands 
again, but of course I was anxious to 
get out. 

I was thumbing an old magazine, one 
hot afternoon, when I came on an ad- 
vertisement for the - —_—_ 
School. It interested me because I had 
always wanted to write, and they of- 
fered a free test. I begged a stamp of 
the director of the camp and answered 
the advertisement. I passed the test 
and was accepted as a student. The 
director was interested when I told him 
what I was doing. He inquired about 
my former work, and asked if I had 
ever done any writing. I told him that 
I had not. Furthermore, I had used my 
education so little that I found it hard 
to write even a letter. But he must 
have been impressed by my earnest- 
ness, for, when the carpenter foreman 
quit, I got his job. This paid three dol- 
lars a week. I could now take the 
course, which cost only a little more 
than that a month. 

I studied this course for six months. 
I never enjoyed anything so much in 
my life. Every man in the school 
seemed to be personally interested in 
what I was doing. I was given the use 
of a typewriter in the labor office, and 
I spent every moment of my spare time 
in learning to type and in working on 
my course. 


In three months I was placed on the 
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MUSIC 
Teacher 


LEARN AT HOME 


to play by note, 
Violin, Ukulele, 
Banjo, Hawaiian Guitar, 
Piano Accordion, Saxo- 
phone, Clarinet or any other i in- 
strument. Wonderful improved 
method Simple as ABC. No 
““numbers’’ or trick music 
Cost averages only few cents 


a day. Over 700,000 students 

FREE BOOK Write today for Free Booklet and Free Dem- 
. onstration Lesson explaining this method in 

detail. Tell what your favorite instrument is and write name and ad- 

dress plainly. Instruments supplied when needed, cash or credit. 


U.S. SCHOOL OF MUSIC, _ 87 Brunswick Bldg. New York, N. Y. 


Piano, 
Tenor 





Correspondence Courses In 


afer) RADIO and ELECTRICAL ENGINEERING 
ELECTRICAL ENGINEERING [e',£°02,#"#5p of 


fie ad. Rig yourself, at Low Cost, for secure future. 
Modern, simplifi you can understand quickly 
RADIO ENGINEERING Extra fine course in radio, public ad- 
dress, photo-electric wor Trains 
you to be super-service man, real vacuum tube technician. “E xper 
kits furnished. Diploma on completion. Tuition, $25, either course. 
Deferred payment plan. 

Get copies of school catalo, en magazines, 

complete details. SEND DNOW 


Lincoin Engineering School, Box 931- 90, Lincoln, N Lincoin, Nebr. 











SENSATIONAL BARGAINS FOR YOU!! 


Educational books and used correspondence courses of every kind 
bought, sold, rented, exchanged. Old established concern guar 

antees 100% satisfaction on every transaction. Write for FREE 
illustrated catalog and full details. Send no money. Mai! penny 
postcard today! 


NELSON-HALL COMPANY, 730 Manhattan Bidg., Chicago 








If you want to know em 
ployment oppo 
and requirements 
and related industries, get 
National's book of facts 

Send for YOUR 
FREE COPY TODAY 


Dept. PSR-7 4000 S. Figueroa 


NATIONAL 
SCHOOLS 


Los Angeles 


rtunitic 
in rad 








MAKE COLOR-GLAZED 
CONCRETE PRODUCTS 


New low cost method. No molds, power or cost! 
tools. You build your own equipment from plan 
we furnish. No experience needed to make color 

glazed concrete pottery, wall tiles, stat 
uary casting, giftware—in home or shop 
MEN—Send 1l0c TODAY for booklet, and 
details of this money making busine 


? NATIONAL POTTERIES COMPANY 
Room 7, 13 W. 26th St., Minneapolis, Minn. 


E A RAILWAY 
TRAFFIC INSPECTOR 


Ambitious Men ... Make Your Future Secure 


) Specialize as trained Railway and Bus Passenger Traffic In 
spector and a position is re ady for you. Our graduates are ir 
constant demand. Short, home-study course 
qualifies you, and upon completion we piace you 
at up to $135 per month, plus expenses, to start 
or refund tuttic on. dvance rapidly with expe 
rience. Men 19 to 50 eligible. Free Booklet. 


Standard Business Training Institute 
Div. 307 Buffalo, N. Y. 





The Plastex Industry needs manufacturers on small scale 
and for big production of Lamp and Clock Stands, Art 
Goods & Novelties in Plastex and Marble imitation 
Y%ec material makes regular lic 
store sellers. Rubber moulds furnished for speed pro- 
duction. Small investment brings big returns. Ambi- 
tious men have chance for rea! prosperity. Our free booklet will 
interest and benefit you. Plastex ee Dept. 2, 1085 
Washington Avenue, New York, N 


Experience unnecessary. 











Want a Career in 


photography? 


an — in Commercial, News, Portrait, 
vertising, Candid, or Motion Picture Photogra 
Big money-making opportunities! Or learn for pleasure 
Learn at home or - ma - a completely equipped 
studios. 28th year 

NEW YORK INSTITUTE. ‘OF PHOTOGRAPHY 

10 West 33 St. (Dept. 5) New York City 


Become 
& / 
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Secrets of Success 


taff of the camp as assistant labor 
iperintendent. At the end of six 
onths I was superintendent, at a sal- 
ry of $100 a month. These promotions 
ume only because the director knew I 
as really trying to do something. 
The Government closed the camp, at 
this point. I was out, with no job in 
ght. But I had saved a little money, 
ind the School had en- 
uuraged me. So I rented a small 
room, a few cooking utensils, and a 
typewriter, and sat down to write some- 
thing that would sell. I studied several 
magazines first. Then I wrote two 
stories, and, wonder of wonders, I sold 
them both. I cried when I got the-first 
check. I wrote the School 
a letter that was incoherent with pure 
ioy. 
’ I wish I could say that I sold more 
stories right away. I did not. But I 
did have enough money to move back 
to the town where my children lived. 
My course had given me something 
more precious than money—confidence. 
I work at the carpenter trade when I 
can get work. The rest of the time I 
spend very pleasantly with a small 
rtable and a very large ambition. 
I spend two days a week learning to 
write fiction, good fiction, and the rest 
pounding out articles, “how-to-do-it” 
stuff, and even poetry for a Coast col- 
umnist. These things I can sell. I aver- 
aged fifty dollars a month last year. 
Not much of a success story, you 
say? Well, I don’t know. I’m part of 
my family again. The children are 
proud of me. The grandchildren are 
wonderful. I can find my name on short 
articles in half a dozen magazines in 
the local library. I’m having fun. I’m 
learning to do a job that cannot be 
ken away from me. Sooner or later, 
ll hit the big markets. 
3est of all, I can see from my room 
1e railroad tracks. Occasionally, men 
with bed rolls wander along them, go- 
ing nowhere. But for that course in 
vriting, I might be one of them.—G. 
M., Fullerton, Calif. 
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A SALARY HE NEVER 
DREAMED OF GETTING 


ONE EVENING, I saw the ———- — 
hools display in a store window. I 
‘epped in to inquire about their method 
teaching. After talking to their rep- 
sentative, I enrolled for the mechani- 
l-drawing course the very same 
ening. That was in November 1913. 
liked the course so well and was so 
ry interested in it that in June 1914 I 
zyned up for the entire mechanical- 
gineering course. After completing all 
’ drawings in this course, I also en- 
led for the structural-engineering 
irse. In March 1915, with the help of 
’ drawings, I gota job in the machine 
p of the ———— Co. I was 
n transferred to their drafting room 
ere I stayed until the country entered 
World War, and in September 1917 
ined the Army. I had just completed 
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YOUR MIND IS 


Burglar-Proof 


@ Gold may be stolen. Stocks and 
bonds muy depreciate in value. But 
knowledge — the ability to hold a 
better, higher-paying position—never 


can be taken from you. Training 
endures through depression and 
prosperity. 

Thousands of men in your industry 
—men you will have to compete with 


INTERNATIONAL 





CORRESPONDENCE 




































in the struggle for advancement — 
are training their minds for the future 
through the International Corre- 
spondence Schools. Will you watch 
them advance — or will you advance 
with them? 

Whether or not you mail this cou- 
pon will help determine the answer 
to that question. 


SCHOOLS 



















}) Heat Treatment of Metals 
C) Bridge Engineer 


) Structural Draftsman 
} Electrical Engineer 
) Electric Lighting 
Telegraph Engineer 
) Telephone Work 0 
] Commercial 
Refrigeration 


O Highway Engineer 
Radio (1) Civil Engineer 
(3 Surveying and Mapping 
]) Mechanical Engineering 


) Bookkeeping 
Secretarial Work 


] Business Management 
} Industrial Management 


Traffic Management Spanis! French 
]) Accountancy Salesmanship 
Cost Accountant ] Service Station Salesmanship 


)C. P. Accountant ) Advertising 


Professional Dressinaking and De signing 





BOX 7637-J, SCRANTON, PENNA. 

¥%& Without cost or obligation, please send me a copy of your booklet, ‘“‘Who Wins and Why,” * 

and full particulars about the subject before which I have marked X: 

TECHNICAL AND INDUSTRIAL “COURSES 
) Architect Welding, Electric and Gas Mechanical Draftsman Management of 
Architectural Draftsman () Reading Shop Blueprints Diesel Engines Inventions 

) Building Estimating ] Sheet Metal Worker Aviation Engines O R. R. Locomotives 
} Contractor and Builder Machinist Toolmake Auto Technician OO R. R, Section Foreman 
) Structural Engineer ) Patternmaker (- Boilermaker Auto Elec. Tech C) Air Brakes Signalmen 


Bridge and Building Foreman [ 


C) Steam Engineer 


BUSINESS TRAINING COURSES 


DOMESTIC SCIENCE COURSES 


}) Home Dressmaking }] Advanced Dressmaking ) Foods and Cookery 

ca: Sucisinces ceric Neha aicetektdilacddb Miata ilekian wceiiel bi Seether ics cece a eae dee BAGicccce DT 

City ston abati - an ‘ - a: State P oj NE: TRI: ctatiascteneisitadae 

If you reside in C nada send this coupon to the International Correspondence Schools Canadian, Limited, 
Vontreal, Canad 















Plumbing Pharmacy 
] Steam Fitting 
) Heating Ventilation 


) Air Conditioning and Cooling 


Cj Chemistry 
Coal Mining 
Cotton Manufacturing 
Woolen Manufacturing 
Poultry Farming 
Agriculture 
Navigation 


Steam Electric Engineer 
Marine Engineer 


High School Subjects 
College Preparatory 
Illustrating 
Cartooning 

Lettering Show Cards 
Signs 


First Year College Subjects 
Business Corre six 
Stenography and Typing 
Civil Service “Mail Carrier 
Railway Mail Clerk 

Grade School Subjects 


»ndence 


ea Room and Cafeteria Management, Catering 

















Southern California, world’s aviation center, 
needs trained men to build and fly planes. Only 
trained men accepted. Get quicker, lower-cost 











training at California Flyers, leading flying- 
mechanical school in this great aviation center 
Secure steady employment, make big money, get 


the thrill of a red-blooded job in aviation 


CALIFORNIA FLYERS 
LOS ANGELES, CALIF. 


Send for California Flyers FREE Book 





¢ California Flyers, Los Angeles Municipal Airport, Inglewood, Calif. 4 
¢ a — Age » 
¢ Address - = > 
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City State 
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Please mention PopuLar SCIENCE MONTHLY when answering advertisements in this magazine. 






















CAMERA 


AND RADIO 
CATALOG 


Featuring all makes of 
cameras, films, and sup- 
plies. Everything in pho- 
tography at new low prices. 
Plus great money saving 
values in 1938 Lafayette 
Radios, famous make parts, 
tubes, equipment. Send for 
Catalog 71-9G8 today! It’s 
your guide to real “buys” 
in cameras and radio. 


WHOLESALE RADIO SERVICE | COMPANY, Inc. 
109 Sixth Avenue . New York, N. Y 





SPECIAL 
REFLECTA 
REFLEX 
CAMERA 


F. $4575 


























Let Engineer DOBE 
TRAIN YOU AT HOME 


DRAFTING ! 


If you waht to learn drafting as a profes- 
sion— or if you want to learn drafting to 
advance in your present work — Engineer 
Dobe can train you at home in your spare 
time by his long established, 
proven-practical ‘‘Work-Job”’ 
Method. He has trained thousands 

of successful students, age 16 to 

18 to past 50. Previous experi- 

ence not required. High 

school education not needed. 


} He offers you a real oppor- 
tunity to get acomplete 
training in drafting 


right in yourown home 

in a surprisingly few 

months.Engineer Dobe 

teaches his students 

until thoroughly train- 

ed and until holding a 

good paying job. Draft- 

ing offers big opportunities in 

many fields. Mail the coupon 

today for FREE illustrated book 

‘Successful Draftsmanship ane 
full details of Engineer Dobe 

remarkable offer that includes all 

necessary tools and equipment. 





ALL TOOLS 


FURNISHED 
When You Start! 


Engineer Dobe, 
Div. B339 
Libertyville, Hl. 
Send me your free book “Successful Draftsman- 
hit Please explain how you assist your graduates 
to good positions as draftsmen, 











CARTOONISTS / 
ji» MAKE BIG MONEY e 


7 you to ORIGI- 
D Nave, AND Seu ‘YOUR CARTOO y mett 
ATTERSON’ s oie ven ‘CARTOON 
COURSE hin 


large 10x 14 on charts 
and over 800 i 


$375 
Send for free detaila only aed 


tiar $1.00 
nm mar 


istration 


If you act at once Iw end amy reg 
ou toon gag writing, ir iding cartoc 
hote FREE. 

ie f mah a big sampl eason 


n t 
JA PATTERSON SCHOOL. Dept. 8, Box 590, TULSA. OKLA 


Earn $40 to $60 a week in such active flelds as Drafting, 
Accounting, Air Conditioning, Diesel, Merchandising, 
Electricity, Refrigeration, Radio. We prepare you at 
ome and then help place you in right job. Low monthly terms 
atiefaction or money back. Write for facts—no obligation 


American School, Dep. ca46, Drexel at 58th, Chicago 


eee Di rq % EL 
oaitine: 


(Q »\ COMPLETE TRAINING 


-_ Send for free copy of this ‘book of facts 
Write today for 40-page book on Diesel employ 

ment opportunities and requirements. Dept. PSA7 
4000 So. Figueroa Street, Los Angeles, California 


NATIONAL SCHOOLS « Los Angeles ~ 


iol 12 WEEKS 


BY SHOP WORK-NOT BY BOOKS 
ll Finance Your Training! 
Pre ‘Dare for Jobs Tn roade aes. ees 


Picture: elevision, Wireless, et 
weeks eeetelent shop training in Coyne Shops. 
Free Employment Service any earn while learning. 
Yoo lon't need previous experience or a lot of book 
ng pnd coupon for BIG REE RADIO and TELE- 
VISION BOOK. and my**Pay-Tuition-After-Graduation’’Plan. 


H. C. LEWIS, President, Radio Division, 

Coy ne Electrical School, 

500 S. Paulina St., Dept. B8-4H, Chicago, Il. 
Dear Mr. Lewis:—Send me your big Free Radio Book 
and all details of your Special Tuition Offer—and 
about your “Pay After Graduation” Plan. 


Name 
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City State 
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Secrets of Success 


and sent in my final-examination papers 
for the mechanical-engineering course 
the week before I left for the Army, so 
I received my diploma while in camp. 
Here, too, I think my course helped me 
to be promoted in just nine months 
from a private to the highest rank of a 
noncommissioned officer of the branch, 
with almost double my former pay. 
After my release from the Army in 
April 1919, I went back to the ———— 
- Co. as a draftsman. 

To gain a wider experience, in Feb- 
ruary 1925 I secured employment with 
the ————— Co. as a checker. From there, 
in November 1926, I went back to the 

—— Co. as a designer and lay- 
out man. I completed my structural-en- 
gineering course and received my diplo- 
ma in 1928. 

I am now employed by the ———— Co. 
as an engineering draftsman, doing both 
mechanical and structural work at a 
much better salary than I ever dreamed 
of getting at the time I enrolled for the 
home-study course. 

Iam glad to say that the — 

Schools helped me a great deal. What 





it did for me, I think, it could do for 
others.—F.. M., Cleveland, Ohio. 


HOME STUDY FREED HER 
MIND OF CARES 


A HOME-STUDY course in short-story 
writing has been to me a marvelous suc- 
cess. Not, as yet, in a literary way, 
though I hope for that some day, but in 
helping me to make the best of a diffi- 
cult situation. 

Having experienced the joy of possess- 
ing a wonderful husband and a comfort- 
able home, I was crushed to find myself 
suddenly a widow with scarcely more 
possessions than would fill a trunk 
two. My small son and I then faced a 
world which was to me both new and 
terrifying. 

Chance took me into a home where 
the board was cheap and the accommo- 
dations strangely different. The untidy 
house and the poor food would have 
been too much for me, except for one 
thing. It was the home of a very won- 
derful woman who was making a cour- 
ageous struggle to provide for herself 
and her five children. A few boarders 





furnished the family with scant funds 
for food and shelter. For other things, 
she looked to the writing of short 
stories, of which she was just beginning 
to sell a few. I was fascinated by her 
ability to concentrate. 

She would sit by the living-room table 
during the evening and write. Some- 
times she would look up, answer some 
child’s question, and go on again in spite 
of a screeching radio and a multitude of 
other noises. It was my admiration of 
her and what she was doing that first 
started me on the story-writing en- 
deavor. With herI enrolled in the — 
School. 

Some months later, I put my boy in 
boarding school and moved to another 
location where I was truly alone. It was 
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ldvertisements in this magazine. 


Learn how to greatly in 
crease profits for yourse 
and employer. Start you 
own business or get a goo 


job in a big poultry plant. Many earn $1,000 to $2,500 
year. My course trains you at home, in spare time. Show 
very latest methods. Approved by experts, agricultural col 
leges, ete. Crammed with facts worth cash. Used by thou 
sands. Send now for 32-page illustrated FREE BOOK 
‘How to Raise Poultry for Profit."’ Write today: Harry M 
Lamon, Pres., National Poultry Institute, Dept. 201-C 
Adams Center. N. Y. 


HOME STUDY 


Home Stady Courses leading to Degrees In Arts and Sciences 
Philosophy Education Ww bests Psychology Chemistry 
Theology; Law; Agriculture; Business; Accounting: Sales; Ad- 
vertising; Public Speaking: Electrical, Civil, Diesel, Mechan- 
ileal, Architectural, Aeronautical, Drafting, Radio, Air Condi- 
tioning, Refrigeration, Automotive, Highway. Mining. Steam, 
Petroleum, Industrial and Chemical Engineering. 


McKinley-Roosevelt Graduate College 














4202 Clarendon Ave., Chicago, a U.S.A. 








DEGREE IN 
TWO YEARS 














B.S. Degree courses in engineering: Electrical, Civil, 
Chemical, Mechanical, Radio and Television, or Aero- 
nautical. 1 yr. Mech. Drafting. Intense, practical, 
thorough program. Prep. courses witheut extra charge. 
Earn board if desired. Low tuition. Enter March, 
June, Sept., Dec. Catalog. 

243 E. Washington Bivd., Fort Wayne, Ind. 


Splendid opportunities. Prepare quickly in spare time. 
Easy method. No previous experience necessary, 
tion sufficient. Many earn while 
learning. Send wee See ror <p in Modern 
tae ulars and require: 
AMER AN SCHOOL, OF PHOTOGRAPHY 
3601 Michigan Ave. _ Dept. 136B Chicago, Ulinois 





1H ONLY 7 DaYS 


‘LL PROVE 


§ CAN GIVE You 
A BODY LIKE MINE! 


FREE BOOK tells how to geta powerful “‘Atla 
Champion’ ’ build—free from constipation be 
breath, pimple s ALIVE with health, streng 
I'll proveit in 7 days ! Mai! postcard T 
CHARLES AT 

Most Perfectly Developed ! Man’"’ 


= MECHANICS 
MAT AS 


Auto Mechanics an j Welders are in big 
demand. Complete courses in arc 
and acetylene welding, meta! fin- }} 
ishing, body and fender bumping, §} 
spray painting, collision work. Low 
rates. Pay after graduation plan. Write. 


MICHIGAN TRADE SCHOOL 
3761 Woodward Ave., Detroit, Mich. 





WOODSTOCK 


TYPEWRITERS 





Government Jobs 


Positions Clerk Carriers, Rural Carriers, Railway Postal 
Clerks, Postmasters, File Clerks, and many others 
Splendid salaries, easy work, vacation with pay. Com- 
mon school education sufficient. Examinations often. 
Established 1896. Send for our Civil Service Catalog 


Columbian Correspondence College Washington, D. a 











Portable ® 


World’s —— Radios | 
Just a handfe} Wt. only 2 2 Ibs.—Siz 

4 yerformance! Midget BU ti t IN &") 
Lou DSP BAKE R and AERIAL — Requires no 

round — Hi-efficiency circuit and quality parts. 

as Broadcast, short wave and foreign bands! - 
Simple to operate. Durably constructed. Idea! Radio for Office, Apts 
Bedrooms, College, Camps, Trailers, Tourists, etc. Battery model ha 
batteries inside case for use on farms, boats, autos, etc. a. ectri 
model uses 110 A. C. D. C. Either model kit of parts for $6.49—Wire 
and checked 50c extra or $6.99 complete ready to listen! Beantit 
breakproof cabinets. State Color 
SENDONLY $1. 002": pay postman balanceon delivery (Batteri« 

for battery mode! $1.79 extr ra Free catalcs eue 

vie 100 other racios at factory price. Order now! Guaranteed 


TINYTONE RADIO CO., PS-7, KEARNEY, NEBRASKA 
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AVIATION Wants More 
a LINCOLN 


TRAINED MEN 
This 


Government Approved Lincoln School 
ints to immediately get in touch with men in- 
rested in preparing for positions as Pilots and 

oe ane Mechanics. Aviation’s great expansion 

ram calls for thousands more trained men. 
PILOT Training at Lincoin includes ele- 






entary flight maneuvers, night and_ blind 
ng, beam and cross-country flying. 14 Train- 
g Planes; 6 types, gives you wider piloting 


perience and prepares you for your Pilot Rating 
MECHANICS Training at Lincoin includes Practical ex- 


rience in Airplane and Engine Maintenance, Rebuilding, 
Overhaul, Repair; Sheet Metal, Welding, Radio. <A few 
onths training prepares you for Mechanics position. Ad- 


inced Training meets requirements for your Mechanics 

Rating. WRITE TODAY for complete information. Our Ad 

isory Staff will gladly help you plan your career in Aviation 

LINCOLN AIRPLANE & FLYING SCHOOL 
607 Aircraft Bidg. Lincoln, Nebraska 








ELECTRICAL ENGINEERING 
ONE YEAR CONDENSED COURSE 


Prepares for technical work in the electrical 
field. Thorough training in principles, with prac- 


ical applications in laboratory and shop. High 
placement record. Modern buildings, dormitory. 
Campus. 46th year begins Sept. 28. Catalog. 
ELECTRICAL 

SCHOOL 
107 Takoma Avenue Washington, D. C. 





Learn to MOUNT BIRDS 


Tan SKINS, Make Up FURS 


ermist. We teach you at Home. 
Mount Birds, Animals, Pets, 
common specimens. Save your! punt- 
ing trophies; decorate home a 

Make genuine KROME TEATHER tat 
and make up furs for sparetime profit. 
FREE BOOK 48 pages—tells 

all about it. 

Hunters, get this wonderful book. Its 
Now Free. Send postal card reday— 
This Minute! State your AGE 

N. W. Wakeol of Taxidermy, Dept. B339, Omaha, Nebr. 


AISE. Ss" FROGS 


Good Prices Year Round! 
Nation-wide markets waiting 
for all you can ship. Sell to us . 
WE BUY! “c' ready now for next 
* spawn. Breeder lays 20, 000 
eggs yearly. Start with a smal! pond, 
. marsh, lowland. Free bookshowssketch. 
Men& Women starting in every state and Canada. See what others are 
x. Send no mon ey! Just write your name and address on a post- 
{and get our special offer to beginners. Write today. 
American Frog. Canning Co. (Dept. 144- “H) ) New Orleans, La. 
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—of Bargains in Military, 
Outdoor and Sport Goods, 
Clothes, Shoes, Boots, Blankets, 
Tents, Firearms, Boy Scout Sup- 
plies, etc. Send 10¢ for copy to 
be redeemed on first order. 








Formerly Army & Navy Supply Co. 
4784 Lester St., Richmond, Va.© 
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Secrets of Success 


then that I took up a correspondence 
course in short-story writing. 

My work in an office keeps me oc- 
cupied in the daytime. It also gives 
many suggestions for possible story 
plots that I work on in the evenings, 
which would otherwise be unbearably 
long and lonesome. I find that I can get 
away from myself for hours at a time. 
In a word, I am able to live the stories 
I am writing and, in so doing, to forget 
that my own life is so far from what I 
wish it to be. 

Often my typewriter taps away until 
long past midnight, and I find that I 
have less and less time for that destruc- 
tive habit of feeling sorry for myself. I 
love the work, and whenever my mind 
getssadIrushtomytypewriter. Whether 
literary success ever comes to me or 
not, I shall always feel that I am way 
ahead of the game. That correspondence 
course has kept me from going out of 
my mind with worry and loneliness. It 
has given me absorbing work to do in 
place of long, idle hours in which to 
think. To those who are sad, I urgently 
advise you to study something—any- 
thing that you can take an interest in. 
There are hundreds of correspondence 
courses along numerous and various 
lines. Surely there is one to help you as 
much as short-story writing helped me. 

Mrs. V. W., Piedmont, Calif. 





More $5 Prize Winners | 


| Turse prize-winning letters in | 
| POPULAR SCIENCE MONTHLY’S | 
| Secrets of Success contest—‘‘What | 
Home Study Has Meant to Me’’—are 
printed above. Read these stories 
carefully, because your own career 
may be just as interesting and inspir- 
ing to other readers. If you think so, 
put it down on paper and send it in. 
We will pay $5 for every letter we 
publish. 


CONTEST RULES 


Only letters from bona fide home- 
study school students will be consid- 
ered and these must contain the name 
of the school and the name of the 
company, or companies, for which you 
have worked since graduation. 
(Names, however, will be deleted from 
the letters when published.) We also 
want to know the kind of course you | 
took and the type of position you have 
held. Your own identity will be kept 
anonymous, if desired. 

We are interested in facts, not lit- 
| erary ability, but please write clearly, 
completely, and keep your letters 
within 750 words. We are not looking 
for “get-rich-quick” stories or freak 
adventures, and authors must be pre- 
pared to substantiate the truth of their 
statements. Manuscripts submitted 
and printed become the property of 
this magazine, and we are not respon- 
sible for the return of rejected letters 
unless sufficient postage is provided 
for this purpose. Address your contri- 
bution to Success Story, 353 Fourth | 
Avenue, New York, N. Y. | 
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68 lages of 


FACTS ABOUT 


PATENTS 


anon SELLING 
INVENTIONS 


Many pictures and 
examples fromin 

ventive history 
make these excel 

lent guide booke 
for inventors 


OTHER 
PROFITED 


[¥ you have an invention—or 

you should have these free books. They tell 
you real facts like these: How the patent laws 
ee you. Why you need the protection of a 
U. Patent. What a competent registered pat 
ent an can do for you. They tell what 
kind of sketch or model is needed and how to 
make proper disclosure of your idea to help 
establish your claims. They tell how some suc 
cessful inventors have secured financial assist 


MEN HAVE READ AND 
BY THESE FREE BOOKS 


an idea for one 


ance. They show 115 different mechanical prin 
ciples. 

For more than a third ment plan when needed 
of a century we have With the books, we will 


represented thousands of also send you 
inventors We answer our ‘Evidence 
questions. We study each tion"’ 
device to bring out its can 
best patentable possibil 
ities. Often, also, we ad 
Vise inventors against go 
ing ahead with inventions 
Which could not possibly 
be protected. By carefully 
leveloped methods, we 
try to keep expenses at a 
minimum and we can ar 
range a deferred pay- 


a copy of 
of Inven 
form on which you 
sketch and describe 
your invention and estab 
lish a date of disclosure 
Such a date of disclosure 
may later prove impor 
ant to you. You can deal 
with us in strictest se 
recy Learn the facts 
Simply sign and mail the 
‘oupon below. Take that 


first step today. 


Co. 


VICTOR 


EVANS & 








A MAIN OFFICE: 10-H, Victor Buildi hi 0. Cc. | 
Other Offices: 2610-C, Singer Bidg., New York; 1445-C, 
Monadnock Bldg., Chicage; 1010-C, Hobart Bidg., San t 
Francisco; 405-C, Garfield Bidg., Los Angeles; Si4-C, Empire 
Bidg., Pittsburgh. 

j Send me FREE copies of your books, ‘‘Patent 1 
Protection’ and ‘‘When and How to Sell an 
Invention’’. (Note: Same books supplied by any 5 

| of branch offices listed above. ) é 

| Name t 

i Street and No. ; 


City or Town State i 
ee St A a 2 A A CR RN te | 
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CLASSIFIED ADVERTISING is inserted in these col- for one issue. Minimum ad accepted is 10 words. Each 
umns at the special rates of: 20c a word per insertion insertion is payable in advance. Copy and remittance 


for 12 consecutive issues, 25c a word for 6 consecutive for the August issue (on sale July First) must reach this 
issues, 30c a word for 3 consecutive issues, 35c a word office not later than June Third. 


POPULAR SCIENCE MONTHLY, 353 FOURTH AVE., NEW YORK CITY 


ADVERTISING | BLUEPRINTS & PLANS 








LEARN advertising quickly at home. _ FIFTY cents brings you a book con- 

Easy practical plan. No text books Just -— ¢ ~ hundreds ri letters ree = taining complete inswructions, dia- 
Common school education sufficient. | ail-Orde e who are profiting grams and specifications for bDuild- 
Interesting booklet and requirements from aa . . er = oa e ? ar I ting ing fireplaces at less than half cost. 
free. Page-Davis School of Adv : from this Classified Section. Fireside Company, Albany, Ore. 
ing, 3601 Michigan Ave., Dept ‘ COMPLETE solar heater plans $2.00. 
Chicago cad _ Sunshine will heat water for your 
ADVERTISE in Sunday newspapers | March 5, 1938 home. Emerson Solar Heater, Escon- 

reaching 1,500,000 homes through- Popular Science Monthly dido, Salif. 
out United States. $15.40 inch. Rate- | F Ww ORKING blueprints of copyrighted 
book all leading newspapers, maga- | 353 Fourth Avenue Caryvan Tea Table’ $1.00. Pop- 
zines, free. Chicago Advertising | New York, N. Y. ular Science Monthly, Box 100, 353 
Agency, 20-PS West Jackson, Chi- | Fourth Ave., New York. 

a DVERTIBE, 24 words in 250 news Gentlemen: SUMMER cott: ige $100. 00 complete. 
4 JF 54 Sm: 4 voras 1 2 ews P c < 
papers $10. Lists free. Advertising We wish to advise you that so far the returns from Gate a: vo 9639 Corona Ave., 

Bureau, 4515-P Cottage Grove, Chi- | our Classified ad in “Popular Science Monthly” has exceeded, - 
cago. a ee by far, our greatest expectations. oo Toon me Ltt ee 
ADVERTISING specialty salesmen The cost per reply is less than one half the cost pee etamem Wyo F ” 
profit by writing Blue Book, Oak | of our next best medium. . : 
> K l ~ , ~ , 
Park, Il From all appearances, we'll be using Popular Science’s BOATS, OUTBOARD MOTORS, ETC. 


33 WORDS, 25 magazines, $2.00 Classified Section for a long time to come. . . Please continue 

Goodall Agency, 742 Market, San the present ad until further notice. SHIP model construction sets, blue- 
Francisco, Calif Very truly yours, prints. Largest and finest selection 
INCH display advertisement 30 mag- 4 Z P of separate fittings. Leading manu- 

azines year $24. Wood’s Popular The Friendly Filatelists facturer of model racing yacht fit- 
Services, Atlantic City, (N. J.) (signed by George A. Turner, A.P.S.) = = A — a as fcoin), for 
AGENTS WANTED oe Etowah Ave., Royal Oak, 






































300 PROF IT in ‘‘Kant- Kink’ ’ Rub- FREE sample—amazing cleaner; MIDGETS! Plans, parts, building ELECTRIC outboard from old auto- 
ber Spiral telephone cord cover. sells homes, taverns, everywhere. kits. Catalog—containing full con- mobile generator. Operates with 
Prevents kinks and curling. Instantly Big profit—fast repeater. Besco, struction details latest sport midgets, car battéry. Smooth—quiet. Easy to 
attached. Fits all sizes. Almost every 5009- Irving Park, Chics ago. racers, etc.—25c. Circulars free. build plans 10c. LeJay Manufactur- 
home and office awaits your call. BIG money applying initials on auto- Shipps Midgets, Box 543-K, Zanes- ing, 523 LeJay Building, Minneapo- 
Write for sales plan or send 25c for mobiles. Write for particulars and | Ville, Ohio. s, Minn. 
sample. New Method Co., Box PS- free samples. American Letter Com- F BUILD a boat by the Welch system. 
67, Bradford, Pa A pany, Dept. 47, Dunellen, N. J. __ AUTO SUPPLIES & EQUIPMENT Welch boats are America’s finest. 
MAKE Money in Spare Time. Be a ATLAS window sign letters. Large : > = : Send 10c for catalog. Boat Kits, mo- 
representative of Popular Science sizes, penny each. Beautiful free ECONOMY! Performance! Mileage! tors and marine equipment. Welch 
Monthly. Taking subscriptions at the samples. Atlas, 7941-J, Halsted, Chi- Semi-diesel conversions for gaso- Boat Co., Station K-9, Milwaukee, 
new low price is easy. And you can cago line 1 ee Manufacturers written Wisc. 
make good money at it. Write for aaOLIITEILY new food product guarantee. zearn_basic facts. from NEW book shows how to make any 
particulars to Popular Science ee sy * . M...., es free literature. Houston & Logan ship model. Short cuts, kinks 
Monthly Circulation Manager C78, meat. Particulars free. R. Preston, ht un 2021 Grove St., Berke- plans, 100 illustrations, only $1.00 
153 Fourth Avenue, New York Box 511. Ottawa. Canada ley calif. postpaid. Eugene Watson Dept. C78 
EASILY make your own goods! Us BUSINESS = ‘ition reali me AU zo Kinks—A service and repair 353-4th Ave., New York. 
~~ oo sUSINES Ss silverir Aon 5h Bonaces , = — 
ing Miller’s Certified Manufac- my pntene autoparta, nt Fe aon ash manual for the auto owner who is BUILD 12’ outboard rowboat, 12 
not a mechanic. What to do no mat- Kayak patterns, each, $1.00. Cir 
} 























turer’s Formulas. Guaranteed serv- nae a ed giaas sions tet elgg wenn: ml 
ice. Profits great. Stamp brings kle pred — iene. write — ter what goes wrong. Fully illus- | cular, dime. Henry 3akewell, 
teresting valuable information. Mil- = ; a : = trated only $1.00 postage. Eugene 3illings St., Lowell, 4 
ier’s Analytical Chemists, Tampa, 500 PROFIT Gold and colored Watson, Dept. C78, 353-4t Ave., SAIL your _ a <a Gom. 
Fla —_ letters m ee ns. New York " - ie “sham er eo ail pol 
- | trucks, signs. Monograms. Easily ap- - le 8 3 ol: ) 

BIG Money applying initials on au- sited. Yetuite oy ‘Ohio adie FORD V-8’s, 1934-38: Gasoline sav- pany, Patterson, N. Y. 

tomobiles Easiest thing today. : : - _ing device $1.00. Walert Co., 3429 KAYAKS. kits. blueprints. Illus- 
Free Samples. Also, sideline sales- | MAKE prodt icts | yourself Formula N. 10th St., Milwaukee, Wisc. ‘tres t ad ” e¢ take Sie. a4 Vikin 
men for name plates and tire cover Cat alog Free! Kemixo, 180-G Park- oe Co omen og N. ¥ — 
transfers. ‘‘Ralco,’’ 1305 Washing- ridge, Ill AUTO TRAILERS - atl a 
ton, Boston, Mass AFTERNOONS Free! $300 month ctumnceniieneanaieamtisitaniihdmmpiniaimmin testa ae inact 

me! No cant Sxpect s se! BODY-BUILDING COURSES 

BIG profit. Sell latest auto specialty F 7 ae aS thes yh ng BUILD the famous, low-cost Jim | — 2 Shea 

Up to 300 profit. Wildfire re OOS", Station a Dandy Cabin Trailer. Complete | EXERCISE equipment, courses. Spe 
peater. Details free or send $1.00 for | SENSATIONAL new sellers, free cat- plans and instructions 50c. Plans to cial offers! ree booklet. Good 
full sample. Nu-Way Products Co., | ilogue, samples. Paty Co., Somer- build the beautiful, streamlined Jim arbell Co., Dept. 6, 947 Elm, Read 
302 B South Front St., Mankato, | ville. Mass Dandy Cabin Cruiser, $1.00. Trailer ing P: 
Minn _ _ | FREE typewriter. Outfit 25c. Details ae — and he gyre RA —— 
PROFIT with new products. Make, | free. Associated, Southside, Oil er parts, Supples and equipmen 

sell 4 t yr a sis Rese — City. : Pa _ . , . } over 100 interesting, illustrated BOOKS, F ERIODICA AL 5 ETC. 
Guar: “ed formulas Sicrest cata- pages, 25c. Order today. Satisfaction s " . . 
suarantee formula Bigges ita guaranteed. Trailer Supply Co., 411- RARE antique books. Some two hun 


log free. Special prices, leads. Gibson | . . ING . eo " + oncelte A cto dred years old List, ten cents 

i ihesatore, Ghemiate, 1344 fem AIR CONDITIONING B Jackson St., Wausau, Wisc. Friday Angier, Gicetes 30. 

nvside Chicago “ = 
- - AIR-CONDITIONING Outfits; “easily 4 J * - yo 

BIG money taking orders; shirts built! Home, work-shop. stores AVIATION BUILD IT YOURSELF 


ties, hosiery, underwear, raincoats , ' Enio ” ‘d 2 F : - 
pants, uniforms, etc. Sales Equip- | oftices' ee ‘mountain air,"’ year- GET into aviation. Air transport pi- | EVERYTHING needed to whittle 6 
ment free! Experience unnecessary. | penn P yan + ee different et lots get up to $6. 000 per year, me- ornamental Scotties. Complete kit 
Write Nimrod, Dept. 230, 4922-28 | prints. Send $1.00. Money-back guar- chanics $2,500. Learn at this Gov- | and instructions only $1.00 aos _— 
Lincoln, Chicago antee Servatex Company, 850-PSM ernment approved school. Write for Eugene Watson Dept. C78. Bh at 
— ; ggg See eee complete information. State age. Lin- Ave., New York 
MEN wanted for coffee routes. Earn- | Madison Building, Milwaukee, Wisc. coln Flying School, No. 2101, Air- machi Bary AM 2, 
new Ford Sedan given you as bonus. craft Building, Lincoln, Nebr.’ BlWe supply. tires, wheels” motors 
> ore Sec K e yo 0 , ‘Keo ~ .o — e s ply es, yneeis, otors 
1 send everything; you don't risk a wei) N ODS AVIATION | apprentices Good pay— etc. Lowest Prices. Bild-ur-own De 
penny. Details free. Albert Mills INDIAN GOODS big future rite, immediately, en- vices, 5240 Lake, Chicago. 
6230 Monmouth, Cincinnati, Ohio 52 ARROWHEAD! : a closing stamp. ey Sy te he . 
— 2 tRO S, spearhead, gem- Aviation Service, Strathmoor Station, "SINFses NW 
A business of you Liooe = aking Pal | point $.99. Tomahawks. Knives. Dept. H-2, Detroit, Mich. BUSINESS OPPORTUNITIES 
ners original ¢ ed fFiass name bannerstones Blunderbusses,  flint- > - 7 ‘vlinder air- . = aes = - a 
plates, numbers, mirrors, signs. Il- | jocks, antiques, Photographs and cat- | BARGAIN —90 = P. six —a air- | IF you have some spare room, a 
lustrated literature and sample free ilogue 10c. Museum. Rutland. Il seems Brownbach a ine engine, oo < = OF garage. we you can 
E. Palmer, 520. Wooster. Ohio : . = a a accessories, ready to run. 5 do light work, we can offer you a 
AGENTS _—O oes = = 100 GOOD ancient arrowheads $3.00; F.0.B. Lakewood, N. J. Write Wash- profitable << yo for 1938 cast- 
book cont + med 107 Susssentel bu 31 on omahawk head 50c. Flint knife burn, 350 East 52nd, New York City. ing 5c and 10c Novelties, Ashtrays, 
ness ‘ — "heane~t fice ro for tree 25¢c. Illustrated catalog 5c. H. Dan- $2.00 STARTS aviation career. In- | Toy Autos, etc., for firm of many 
~ A. lite Co.. 2 lel, Hot Springs. Ark. __ . formation for stamp. Meyer, Box-8, | Years standing. No experience neces- 
introductory booklet Elite Co., 214-A ——__ . ——— —-— s I yer, Box-s, brome 
Grand St COLLECTION of 24 Indian relics. Hempstead, N.Y. sary as we furnish full instructions 
ra . Only $.99. Museum, Rutland, Ill with moulds. A rare opportunity t 
FREE! Mexican framed feathered co ee PROPELLERS sled, airplane, cata- | devote your spare or full time t 
pictures: 514x8%” costs 49c, re . - emenerne _log free. Woodcraft Propellers, yrofitable work. For details write 
talis $1.00. Sample 50c stamps, re- AUTHORS’ SERVICE General Delivery, Dallas, Texas. etal Cast Products Co., Dept. E., 
funded first_ordet M: argued I, Apar- . =n 1696 Boston Road, New York ¢ City. 
tado 1176, Mexico Cit WANTED original poems, songs, for BATTERIES » GENERATORS, ETC. | COLOR-GLAZED concrete pottery 
500% PROFIT selling new ‘‘20-in-1"" immediate consideration. Send po- tiles, walls. Make 2,500 designs 
kitchen utensil. Retails 25c. Costs ems to Columbian Music Publishers E DISON storage batteries for light- concrete lawn pottery without molds 
you $1 a dozen or $6 a gross. Sample Ltd., Dept. 96W, Toronto, Can. ing and power. Non-acid. Odor- power or costly tools. Cheap mate 
l0c. New Method Co., Box PSM-67, | IF you have a short story you want less Fifteen year life. Five year rials. Build own equipment from our 
Bradford. Pa revised, typewritten and marketed unconditional guarantees. Reasona- jlans. Money-making business for 
EXCLUSIVE representatives ap write: Hursh Service, Box S-1013, bly priced. Tremendous savings in fen. Booklet, colorplate, details 10c 
pointed Faucet water softener. | Harrisburg, Pa Setters ane Next praee Goma Sone. National Potteries, 17 West 26th 
. . *s — — - - - 2@ s i 2 See-Jav j ¢ ic ; 
Revolutionary Luxusoft, Sausalito, | STORIES rewritten and typed for a a7 Sterling Ave.. Yonkers, N. Y ernea rons. Minn. 
Cali | market Welton Tinney. Winns- —— - ae SOILLESS plant culture. Raise to- 
GOLD leaf letters for store windows. boro, Texas. EDISON lifetime storage batteries matoes, potatoes, flowers, etc., ir 
Free s imples Liberal offer to t tte Hens ro a. La yg — ae ees a to. 
gents Metallic Co., 437 North yattery diseases. Long guarantee. chemicals. Tomato vines 20 feet 
Siok Giieeee ‘ ; . AUTOMOBILES All kinds rebuilt generating plants, | bear for year, 20 pounds per vine 
Breggeeres motors, and miscellaneous articles at quality better than soil grown. In 
A good hobby is an important part | S/ gas, oil. ~ Installation under bargain prices. Free interesting lit- structions, formula $1.00. Purdy’s 
of a man’s life. Watch these col- : Details’ st: amp Community erature. W. Hawley Smith Company, Chemicals, 1852 E. Slauson Ave 
umns monthly Research, Box 323, Farrell, Pa. Croton Falls, N. Y. Los Angeles. 
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mention POPULAR SCIENCE MONTHLY when answering advertisements in this magazine. POPULAR SCIENCE MONTHLY 












PERSONAL 


TTENTION: Pi smokers. Finest 
juality imported briar pipes. Metal 
otect-O-Lock mouthpiece. Contain 
ght imperfections that in no way 
pair their smoking qualities. Re- 
| value $2.50. Now $1.00 Postpaid. 
me ae Co., 121 S. Main St., El- 


ra, IN. 


UR past, 















present and future as- 
trological influences outlined by in- 
nationally known astrologers. Com- 
te readings—$1.00; Test readings 
25e. Send complete birth data to: 
trological Center, Astrologer YM, 
Olvera St., Los Angeles, Calif. 











.\MHTSA. Something new. A great 
n- relief for asthma and _ catarrh 
a- ubles. Price $1.00. J. E. Miller, 
ld- x 323, Ashland, Oregon. 
st. HYPNOTISM. Complete 20 Method 
Course 25c. Western Institute Hyp- 
0. notism, P-2984 North Ridgeway, 
ur Cnicago. 
n- TUTTERING and stammering cor- 
rected at home. Descriptive book- 


t free. Paul J. Wolfe, Box 52, Pitts- 
rgh, Pa. 


{OUSANDS have found relief with 





























the self-adjustable archsupport. 
o. Only $1.25, postpaid. Details free. 
9 x 451, Leominster, Mass. 
/RVOUSNESS, nervous fear! Af- 
Ts licted? Free, interesting informa- 
6 tion. Investigate! John Englund, 
, Ontonagon, ich. 
a LEARN ventriloquism, 3c stamp 
C bring articulars. Smith, Room 
ate f . Jefferson, Peoria, Ill. 
e- DIVORCES. Consent, few days; oth- 
on rs, 30. American Attorney, Box 
= 1736, El Paso, Texas. 
q - 
J PHOTO FINISHING 
a “ 
I modern! Get modern service, 
O- iodern quality, modern prices. 
th Our modern methods give quick serv- 
to and bright guaranteed neverfade 
r- pictures. Roll developed, 16_ prints, 
O- 2 coin; 16 reprints, 25c. Enlarge- 
nt coupon. Send next roll or re- 
_ print order to Modern Finishers, Box 
n. 17, St. Paul, Minn. 
“ THE Photo Mill. Immediate service! 
ch o delay! Roll developed, care- 
e y printed and choice of two beau- 
‘ ox7 double weight professional 
— ‘ rgements, one tinted enlarge- 
ny ment, or eight reprints—for 25c coin. 
8 I rints 2c each. The Photo Mill, 
UO I 629-10, Minneapolis, Minn. 
” MAIL your rolls to film center of 
—— the world. Any 6 or 8 exposure 
2 I developed and printed 25c coin. 
r DeLuxe enlargement coupon free! 
44 Photo Finishing Shop, Est. 23 yrs., 
v0 Genesee fe’ rust Bidg., Ro- 


n hester, N. he Camera City.’ 
-ROMPT service—quality work. Two 
. beautiful double weight Gloss En- 
s ements, eight guaranteed never- 
prints, each roll 25c. Excel 
to Service, Dubuque, Iowa. 
WO prints each with every roll de- 
eloped, 25¢e. Very finest quality. 
: Reprints 2c each. Brown Photo Com- 
e | ¥, 2209-32 Lowry, Minneapolis, 











d I JARGRAPH reprints: five (5x7 

l irgements) 25e Dev 1 Mig 
ting. Rolls- Films’ 25c. Ten re- 
ts 25c. Cordinal Photos, Summit, 





’ L-OLLS developed—25c coin. Two 
ad 7 Double Weight professional en- 

ements, 8 gloss prints. Club o- 
ervice, Box 52, LaCrosse, Wis. 


UTIFUL oil colored enlarge- 
ent in Deluxe frame, with each 
developed. 25c coin. Badger 
s ios, LaCrosse, Wisconsin. 
‘'FIDENTIAL developing, 
ints each negative 25c. Re 
— 2 ich. Royal Photos, 3902 
Sixth, Harrisburg, Pa. 


e I EST in photo finishing. Minia- 
re rolls developed, printed 3x4 
ch print. 


Radio Film, LaCrosse, 








two 
yrints 
North 


rolls 
negativ e 


a ME 2 prints each 
Zenobia, 


‘ Weick Photo; 2840 
a I er, Colo. 

IMPT service! Rolls developed, 
0 Velox prints, each negative 
2 Hench Studios, Harrisburg, Pa. 


is I L developed, 16 guaranteed 
c _'rints 25c. Smart Photo, Winona, 





| al 
’ 








2 en- 


LS developed, 8 
Box 


. gements, © 25c. 
y: 2¢ \, Toledo, Ohio. 


y I MS developed, 16 prints, 2 en- 
; ‘gements 25c. Truefoto, Dept. 
4 es Mo ines, 


Iowa. 
r I L finished, 8 prints, : 
nts, 1%ec each. Goodwill 
on, Tenn. 


PRINTING, MU LTIGRAPBING, 
— TIMEOGRAPHING, LABELS 


prints, 
ayfair, 





~ 20c. Re- 
Co., 








value. Printed stationery. 300 
xwell Bond Letterheads 6x7, 
Invelopes to match. Send $1.00 
Lid. Established 1927. Franklin 
ng Company, Franklin, Ohio. 
LABELS, $1.95 postpaid. Okay 
nt, Martins Ferry, Ohio. Sam- 
















JULY, 1988 








125 LETTERHEADS 8'%x11 and 125 

envelopes, $1.00 postpaid. Benne- 
vilie. 907 West Roosevelt, Philadel- 
phia. 





6x9 CIRCULARS, letterheads, envel- 
opes, postcards, $2.95 1000; 5000 

$9.45. Wy cuts. Goodprint, Har- 

risonburg, Va. 

1,000 BOND letterheads or envelopes 
$2.85. Moyer, B-241-S, Milton, Pa. 








PRINTING OUTFITS & SUPPLIES 


PRINT your own cards, stationery, 

circulars, advertising. Save money. 
Easy rules furnished. Print for oth- 
ers, big profits. Junior outfit $9.00, 











job presses $11 up. Details free. Kel- 
sey Presses, B-8, Meriden, Conn. 
LEARN silk screen process. Infor- 


mation free. Or, send 25c for com- 
plete instruction. Process Division, 
84 St. Paul St., Rochester, N. Y 





PROFITABLE OCCUPATIONS 





ANVERTISING PAGES 


SONGWRITERS wanted, write for 
free book, 50-50 plan. Song Bu- 
reau, Dept. L, Salem, Ind. 
SONGWRITERS wanted immediate- 
ly. Glen Warren, 1560 Broadway, 
New York City. 








SPORTING GOODS, GUNS, ”  peeeeee 
TACKLE, ARCHE 


RIFLES, shotguns, S&W, Colts, Tar- 

get Pistols, Air Rifles, Hunting 
Knives, Binoculars, Telescopes, Po- 
lice Goods, Badges, Holsters, etc. 
parenis catalog 3c. Lee Gales (Dept. 
PS), 35 West Fond St., _ 2 


HUDSON Bay blankets, Tain pack 
baskets, camp stoves, knives, com- 

passes. outdoor equipment. Free cata- 
08 Howe Fur Co., Box PS, Coopers 
Mills, Maine. 








> ‘f 
REY 


OVE? 





140 MANCHUKUO, Siam, Domini- 
can, Travencore, Mozambique, Li- 

beria, Algeria, Trinidad, Egypt, etc. 

10c. Lufbery, Middletown, Conn. 


LIBERIA snake triangle, giant Span- 

ish triangle, 50 other stamps, 5c. 
Wright Co.; 2527-H, Guilford, Balti- 
more, Md. 


FREE. Packet to sougseyas applicants. 
Schramm. a 9 East 19th Street, 
Brooklyn, A 


FIJI, Borneo, *5 other British co- 
lonial 3c. Approvals. Porter, Box 
863, Springfield, Ohio. 


FREE! Two coronation sets. Postage 


3c. Roberts, 312U Shearerbldg., 
Baycity, Mich. 


SET five airmails with approvals 3c. 
Far Seas Co., Box 2154, Houston, 
Texas. 




















SUBSCRIBE to the leading archery 

magazine. Covers all phases of 
archery. One dollar per year. 10 cents 
for sample copy. American Bowman- 
Review, Albany, Oregon. 





MINK raising is fun and nighiy pret: 
itable. Particulars. Empire ink, 
Scarsdale, N.Y 


10¢ BRINGS copy national mail or- 
der news. Three months 25c. Year 
$1.00. Box 1773-PSM, Roanoke, Va. 


RADIOS, SUPPLIES & 
INSTRUCTION 


PLANS 18 distance crystal sets. SW 











record 4250 meet with ‘‘Radio- 
builder,’’ year—25c. Laboratories, 
7700-T East 14th, Oakland, Calif. 


SAVE 50% on nationally advertised 
radios; 88 pose catalog free. o- 

dell’s, Dept. Cortlandt St., New 

York. 

REPAIR burnt out radio tubes. In- 
structions $1.00. Ducks Manufac- 

turing Co., Freeport, Ill. 


RARE COINS 

















BIG prices paid for certain wanted 

coins. 1909 cent $10.00, some silver 
dollars $4000, 1864-1865 Indian head 
cents $100.00 each, dimes before 
1895 $600, liberty head nickels before 
1914—-$500, encased postage stamps, 
some large pennies $2000, half cents 

$275.00, paper money, gold dollars 
$1500, foreign coins $165, some worth 
$6000 each. You may have coins for 
which we pay big premiums. There- 
fore send 15c today for 1938 big il- 
lustrated coin book for certain want- 
ed coins. National Coin Corporation 
(2), Daytona Beach, Fla. 


$5.00 TO $500.00 each paid for hun- 

dreds of Old or Odd Coins. —_ all 
until posted. Send 10 cents for Illus- 
trated Coin Value Book, 4x6. Guar- 
anteed Prices. 31 years in_ business. 
Coin Exchange, Box 31, Le Roy, 


COMMEMORATIVE half dollars, Lin- 

coln, Texas, Oregon, Stone Moun- 
tain, Cleveland, $1.50 each. New il- 
lustrated catalogue 25c. Norman 
Shultz, Salt Lake city. Utah. 


UNITED STATES, large cent, 2c 
bronze, 3c aieek ‘and Bargain list, 

25c. Eleven dates large cents $1. 

George P. Coffin Company, Augusta, 

Maine. 

TWO Russian notes, coin list 10c. 
Joseph Coffin, 1182 Broadway, 

New York. 











RUBBER SUPPLIES OFFICE 


SAVE half! Typew riters, rs, duplicz itors, 
addressographs, dictaphones, check- 


writers, terms 10c_per day. 10 day 
free trial. Write, Pruitt, 973 Pruitt 
Bidg., Chicago. 





SCIENTIFIC INFORMATION 





AMAZING 284-page book of fasci- 

nating scientific information: Pock- 
et Guide to Science answers questions 
about the earth, stars, planets, the 
human body and mind, animals, elec- 
tricity, radio, chemistry. Explains in 
simple language, the marvelous rea- 
sons for the miracles of the universe, 
of life, science, physics, evolution, 
geology, magnetics, motion. With 
this book handy you'll quickly gain 
a working knowledge of all Kose 
subjects and many more. Eleven com- 
plete sections—-284 pages, cloth bound. 
Over half a million copies sold at 
higher prices—-now send only 25c per 








copy, book will be mailed postpaid, 
while few remaining last. Eugene Wat- 
son, Dept. C78, 353-4th Ave., N. Y. 
SONGWRITERS 
SONGWRITERS—Send best poems 
today. Remarkable offer. Free 
rhyming dictionary and instruction 


book by famous Broadway composer. 
Songwriters Institute, 1234-J Broad- 
way, New York. 


MUSIC composed to words. Rhyming 
pamphlet free. Phonograph record- 
ing of song free. Send poem. Keenan, 
259 Beach S8t., Bridgeport, Conn. 
SONGWRITERS Send best poem 
today for exceptional offer. ich- 
ard Brothers, 146 Woods Buiiding, 
Chicago. 
WANTED original poems, songs, for 
immediate consideration. Send po- 
ems to Columbian Music Publishers 
Ltd., Dept. 96, Toronto, Can. 








Please mention PopuULaR SCIENCE 








MoNnTHLY 


HEADQUARTERS for bows and ar- 
rows, materials and supplies. Cat- 











alogue Free. Instruction Book 50c. 
Archery, 617 South State, Chicago. 
MUZZLE loading rifles match accu- 
racy; no others. Powders, caps, 
accessories. E. Farris, Ports- 
mouth, Ohio. 
FINE golf clubs. Regulation size 
$2.50. Lincoln Surplus, 123-S Ga- 
lena, Freeport, Ill. 





STAMP COLLECTING 





STAMP outfit free! Tannou Touva 

Landscape Triangle; new Tunafish 
Triangle from Costa Rica; amazing 
packet North Borneo (Jungle Scene), 
Georgia (Dead Country!) Sudan 
(Desert Scene), a set of the world’s 
smallest Stamps, and a Watermark 
Detector, all absolutely free to ap- 
proval applicants sending 3c postage! 


Write today. Midwood Stamp Com- 
pany, Dept. 4R, Midwood Station, 
Brooklyn, N. Y. 


SUPER-WONDER _ packet offered 

containing 60 different stamps 
from Afghanistan, Transjordania, 
North Borneo, Manchukuo, Sudan, 
Guadeloupe, Iraq, Sarawak, French 
and British Colonies, including na- 
tives, beasts, ships, etc.: this entire 


packet for only 5c to approval : “Kent 
cants. Big illustrated lists free. ent 
Stamp Co., Box 87 (11), G.P.O. 
Brooklyn, N.Y. 


FREE! ‘United § 





States and British 

North | America. Our valuable, 
complete, illustrated, 64-page cata- 
log quoting lowest prices. Big illus- 
trated list of foreign stamps also in- 
cluded. H. Harris & Co., 99 Transit 
Bidg., women. Mass. 
PRODIGIOUS gift! 

china, Garman state, Savage So- 
malicast, Perak, Selangor, Negri 
Sembilan, Bicolored Banana Airmail, 
Siberia. Absolutely free with _ ap- 
provals! Postage 3c. Saxon Co., Dept. 
B, 408 Jay St., Brooklyn, N. Y. 





Fantastic Indo- 





DIAMOND airpost commemorative 
issue complete; proletariat  por- 
traits and amous Dragon _ stamp 


with 117 additional, only 10c, Friend- 
ly Filatelists, Box 4428S, Philadel- 
phia, Pa. 


1897 GRANDE Comore, Liberian 

Bongo Antelope, Turks Caicos, 
Cayman Islands, genuine Baden, etc. 
Everything 3c with approvals. Vik- 
ing, 1-P Hanson Place, Brooklyn, 
i} 7 











FINE approvals, freshly filled books. 
Tell me the countries you prefer, 
and I will send just what you want. 
M. P. Skinner, 1316 Harding, Long 
Beach, Calif. 
BOY Scout Jamboree set. Minerva 
Triangle from Netherlands, Com- 
plete Costa Rica Diamond Shaped 
Airmails, 10c with approvals, Reyco, 
Box 5197, Los Angeles. 
4% TRIANGLES! Guatemala Bisect 
(diagonal half- -stamp); beautiful 
Liberia, three additional triangles, 
27 other stamps, 5c. Abell Co., 
1818-H St. Paul, Baltimore, Md. 
DIAMOND shaped stamp. Liberia 
gunboat triangle two other tri- 
angles, silver jubilee, 27 others, 5c. 
Crowder Co. 127-H E. North, Balti- 
more, Md. 


8 AIRMAILS 
Guatemala, 








from Syria, Lebanon, 
etc., with 55 others, 
5c to ap yroval applicants. Barker, 
Box 448- San Francisco. 
1/5 CA TAL {0G approv als; sent with 
250 different—-or 150 (no German) 
choose—-10c postage. Booher, Lomi- 
ta, Calif 
U.S. Packet or your choice from for- 
eign approvals included. Postage 
please. Vm. Clatworthy, Upland, 
Calif. 
HUNGARY St. Stephen set 10c. 
ble your money back if you 
more beautiful stamps. French, 
Superior, Cleveland. 
CONSTITUTION Commemorative 
(Guatemala), Coronation, Jubilee, 
over 50 others, 5c with approvals. 
Laurence Shultes, Berne, Se F 


FREE. New Nicaragua commemora- 

tives with 1938 Panama fa 
10c plus approvals. Wehrel 875 
North Main, Passaic, N. J. 





. Dou- 
Saw 
1637 














when answering advertisements in this 


magazine. 


25 ele ee South American 
ec. No approvals. Burkhart 
Stamps, Sandwich, II. 
UNITED STATES postage only, 50 
different 20c; 100 different 50c. 
Goldsmith, Box 200, Ss 
STAMPS on approval %C 
Oman, 642 Broadway, "aE. 
Minn. 
FREE. To approval applicants 101 
different stamps, 3c postage. Qual- 
ity Stamp Shop, Englewood, Colo. _ 
FREE: 50 stamps, Manchukuo, etc. 
Postage 1c, album 3c. ullard, 
268D Northampton, 1 Boston, Mass. 


100 ALL different Portugal 25c. LC. 








each. 
Paul, 

















Trading Company, Box 38, Belle- 
rose, N. Y. raestcie 2 
1000 WORL DWIDE * stamp “mixture 

25c. Monjar, 1542 Waverly, Cin- 
cinnati, Ohio. yrs 
89 DIFFERENT United States 25c; 


Reitter-Imhoff, 
Chicago. 
A good hobby is an in import: int 
of a man’s life. Watch these 
umns monthly. 


111 West Jackson, 





part 
col- 





WANTED—MISCELLANEOUS 





CASH for used Microscopes, Binoc- 

ulars, Cameras, Slide Rules, Draw- 
ing Sets, Surveying, Scientific In- 
struments, Mechanical and Electrical 
Hand Tools. Highest prices paid day 
shipment received. Satisfaction guar- 








anteed or shipment promptly re- 
turned. Elman’s, 2300-Ps, Van 
Buren, Chicago. 
NEW book shows how to make any 
ship model. Short cuts, kinks, 
plans. 100 illustrations, only $1.00 
postpaid. Eugene Watson, Dept. C78, 
353-4 ith Ave., New York. ae 
5¢ EACH for old razor blades. ~ Prop- 


osition 10c (refunded). Robert Co., 


Box 255, Syracuse, N. 





WELDING, SOLDERING 





FIX It Yorself—-Save money by 
making your own household im- 
provements. New Manual shows how 
to do hundreds of construction and 
repair jobs around the house. Fully 
illustrated cioth bound $1.00 post- 
paid. Send your order to Eugene Wat. 
son Dept. C78, Popular’ Science 
Monthly, 353 Fourth Avenue, New 
70cm, BX. 
ARC-WELDER 25-600 amperes. Bat- 
tery or generator excited. Build it 
yourself, use D.C. motors from elec- 
tric trucks, mules, automobiles, etc. 
Instructive plans $1.00. Welders 
Club of America, WB-3432, M-Mart, 
Chicago. 


REBUILT electric arc 











welders, all 


sizes, a.c.-d.c. guaranteed. Lowest 
terms. Money-saving prices. Service 
Co., 3732 Cedar Ave., Cleveland, 
Ohio. 
ARC welder bargains. Used, trade- 

ins, rentals, demonstrators. Write 
for price list. The Lincoln Electric 
Co., Room 22, Cleveland, Ohio. 


MOULDS to cast lead 

different kinds. Send 5c 
illustrated catalogue. Ct. 
Ghent, N. Y. 


soldiers. 244 
stamp for 
Schiercke, 


IF you want a real A.C. electric Arc- 
welder not a toy build from our 
Jlans. $1.00 cash or money order. 
30x 48, Dept. A, Fairview, N. J. 


ARC-WELDER 25-200 amperes from 
North-East (Dodge) automobile 
generators. Instructive plans $1.00. 
Welders Club of America, WB-3432 
M-Mart, Chicago. Airmail or C.O.D. 
12c extra. 
A good hobby is 
of a man’s life. 
umns monthly. 





an important part 
Watch these col- 





WIND ELECTRIC PLANTS 





BUILD wind light plant. We show 
you how. Complete plans and val- 
uable catalog 10c. Wind plant ports. 
welders, electric fences. LeJay Mfg., 
623 LeJay Bidg., Minneapolis, Minn. 
GOT a good idea? Make it profitable. 
Popular Science Monthly Classified 
Section will advertise it to five hun- 


dred thousand men in the buying 
market. For sure results, send ad 
with remittance to B. E. Corvell, 


Classified Adv acting Manager, Pop- 
ular Science Mont ay, 353 Fourth 
Ave., New York, N. 


15 



















WHAT TO DO With Your 


INVENTION? Handy Aids for 
en Home Mechanics 


Patent facts clearly explained. 
Everything you need to know about | 
protecting and commercializing 
your ideas. Mail coupon below for 
tree copies of our booklets, ‘How 
We Protect You” and ‘Suggestions 


favenien’ We'wil sie enies | Periscope for Door 

our original Certification of In- ‘ 

in showing priority, * °* | Identifies Callers 

OUR 63 YEARS’ EXPERIENCE 

;; + is your assurance that you are ATTACHED to the front or back 

dealing with a reliable firm of reg- | : : . 

istered patent attorneys. We are | door, an ingenious periscope per- 

ready to serve you quickly, | mits the housewife to see who is 

efficiently, confidentially. ‘ ‘ . 

i | Soe dese, he sentag Goin bs 
ne door. P ; eVvIC 

on enewres rS | fastened through a single small 
| hole drilled in the top of the 
door, exposing on the outside 
only an inconspicuous disk that 
picks up the image of the caller 
and reflects it 
through the peri- 
scope stem to a 
three-inch, glohe- 
shaped glass view- 
ing screen on the 
inside. The latter is 
fitted with a mag- 
nifying glass which 
makes it easy to By looking into the fixture at 
identify the person the left, the housewife can see 
who is calling. callers without opening the door 





DEPT. 278, SNOW BUILDING, WASHINGTON, D. C. 


Gentiemen: Piease send me absolutely free, and without 
obligation on my y part. your Original document, ‘‘Certifica- 
tion of myontes e ether w ith your two guides for in- 
ventors, ‘‘How We M.. ect You" and* ‘Suggestions On How 
To Sommorelatios Your Invention’’ 


Name 





Street and No. 








City or Town State 








= 
GOVERNMENT Jos @ 


$1260 to $2100 Year Handy Tool Speeds 


TO START Wire-Fencing Work. 


ERECTION or maintenance work 
Over 42,000 appoint- + “ : : . 
ments 1937 gov't / FRANKLIN INSTITUTE ° on wire fences is made easier by 
year. / Dept. S258 ; the new tool shown at the left 


/ Rochester, N. Y. 


Get ready / One set of jaws in the tool head 


Rush FREE 1 


= nie daar donendeiie Gee Pua x : grips the wire tightly for stretch- 
Common edu- a page book deseribing sa ‘ « ing, while another is useful for 
du > me } to qua ; 

° 

© 


immediately 
cation usually or une af es eek : making twisted connections. The 
sufficient / S vz head of the tool also provides a 
Mail Coupon / Nam Ce yo convenient hammer and a sharp | 
— i ates “4 - prong for loosening deeply buried | 
; Wire-fencing tool in use for pulling out a staple staples. 

When Writing Advertisers 


Please Mention Poruiar Sarnce | Concrete Slabs Can Be Nailed and Planed 


LVL. j x a 
yaa. pee feoliic mie) 2-9 PATENT oncrete made 


END FOR FREE 26t ae hy with a special 


ee : cement being 


HOw TO OBTAIN A PATENT, sins sista % planed and, at 
pritten by & Former er == 5 left, receiving 
"it yeu a nail to hold 
a strip of wood 








PB eects dela tgs Fo genweie mix now available 
MAIL COUPON TODAY for FREE PATENT BOOK, esac ‘rete cls p 
and RECORD OF tevaneTeae Peres. produces a concrete slab to 

which wood and other materials 


CARL MILLER sag gna tae yge Spee ngtens 
REGISTERED PATENT ATTORNEY can be nailed een in weight, 
FORMER MEMBER EXAMINING CORPS U. S. PATENT OFFICE the nailable slab is designed par- 


J Woolworth Bidg., 35th Floor, Dept. 78-C, New York ticularly for use in roofing, as it 
MILLER BUILDING, DEPT. 78-C, WASHINGTON, D.C. | forms a suitable base to which 
ents and “Record of invention Forma Oana Pate B | slate, tile, copper, or other roof- 

| ing materials may be nailed. 

5 aa §.| The slabs can also be planed. 
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m.ke Crowns, 
Pistes, Bridgework, 
etc., Dentists. Easy 
I ‘cal way to learn me- 
cher ical dentistry at home in 
sf time. FULL EQUIP- 
MENT OF TOOLS AND 
‘A ERIALS INCLUDED 
WwitH COURSE, Low tui- 
t Easy terms. Write for 
FREE BOOK about this 
, making profession 


that is not affected by ma- 


age 
McCarrie School of of Mechanical Dentist 
207 N. Paes St. Dept. 6 Philadelphia, Pa. 
—— before the 


[PATENTS 22e2% 


TRADE MARKS ond courts 


ersonal attention to inquiries. All matters 
ld strictly confidential. Write to-day for 
ee information regarding your problems and 
itent procedure. 


GOULD & GOULD washincton:o:c. 








47 years actual ex- 














PATENTS—TRADEMARKS 


All inventions submitted held confidential and 
ven personal attention by members of the firm. 


Form, “Evidence of Conception” and instructions, 
How to Establish Your Rights’’—F REE! 


LANCASTER, ALLWINE & ROMMEL 


PATENT LAW OFFICES 
413 Bowen Bullding Washington, D. C. 

















My Personal 
service assures 
strictest confi- 
dence on all 
your patent 
problems. Send 

me a model or 


PATENTS 


PERSONAL SERVICE 


drawing, or sketch and description of your invention, and 
$6 I will make a search and report promptly as to its pat- 
ntability and send you a copy of my 72-page booklet. Or, if 
you prefer to read my booklet first, write today for FREE 
copy. Registered Patent Attorney. 


LF. Randolph, 340-D Victor Bidg., Washington, D. C. 





Inventions Wanted 


Patented or Unpatented 


Ve have been successfully selling inventions, 
itented and unpatented, since 1924, Write 
r proof, and tell us what you have for sale. 


Chartered Institute of American Inventors 
Dept. 3, Barrister Building Washington, D. C. 








inventions Promoted 


nted or Unpatented. In business over 30 


rs. Send drawing and description or model, 
write for information. 
References. 


ADAM FISHER COMPANY 
183-D Enright, 


Complete facilities. 


St. Louis, Mo. 








several years, Diesel engines have been replacing 
am and gasoline engines in power plants, motor trucks 
| busses, locomotives, ships, tractors, dredges, pumps, 
And now the first Diesel-powered passenger car is on 
market. Our home-study course offers you a real op- 
rtunity to prepare for a worth-while position in this 
w field. Write TODAY for full information. No obligation. 
American School, Dpt. DB46, Drexel at 58th, Chicago 












cee Artist! 


can be an 


- following our simple, tested method right in 
; R OWN HOME in yourSPARE TIME. Trained 
sts are capable of earning $30, $50, $75 a 
No previous Art experience necessary. Mail 
on for FREE BOOK, ‘‘Art for Pleasure & 
Profit.’’ Describes complete 
course famous since 1914, and 
TWO BIG ART OUTFITS given 
students. No obligation. 


COMMERCIAL ARF 
ILLUSTRATING: CARTOO 


Washington School of Art, Studio 137E 
1115FifteenthSt.N.W.,Washington,D.C. 
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Built-in Micrometer 
Sets Expansion Bit 


AN EXPANSION BIT for boring large 
holes in wood, recently placed on the 
market, has a built-in micrometer unit 
for adjusting the cutting size quickly 
and accurately. As pictured in the il- 
lustration reproduced above, the cutting 
arm is moved closer to or farther from 
the center screw by rotating a small 
wheel with the thumb. When the cutter 
has been set to the exact size desired, 
as indicated by the scale on the cutting 
arm, it can be locked in place with a 
screw driver. The expansion bit will 
bore holes up to three inches in diameter. 


° 


FROM HOME OWNERS 


Q.—I AM planning to line the sides of 
a board-sheeted well with concrete to 
keep the surface water from seeping in 
and contaminating the good water. How- 
ever, I have been told that if I do this 
the water and chemicals in the cement 
will make the well water unfit for use. 
Is this true ?—-F.F., Stemmers Run, Md. 

A.—CONCRETE is recommended for 
well linings by very good authorities, 
including the U.S. Department of Agri- 
culture, and the trouble you suggest 
should not arise. However, if you de- 
sire to play safe, you could have a sam- 
ple of the well water analyzed by a 
chemist after the concrete lining has 
been completed. 


What Is a Board Foot? 


R.H.R., RICHMOND, VA. A board foot, 
the unit by which lumber is generally 
sold, is one square foot one inch thick. 
To find the number of board feet, mul- 
tiply the length in feet by the thickness 
and width in inches and then divide the 
product by twelve. 


Finish for Peeled Logs 


B.J., ERIE, PA. Boiled linseed oil, ap- 
plied warm, is one of the best finishes 
for the peeled logs of a summer cabin. 
Give the logs three coats, allowing a 
couple of weeks between coats. The first 
coat should contain twenty percent tur- 
pentine, the second ten percent, and the 
third should be used without any thin- 
ner. 








Where 
Do You Go 


From Here? 


You’re like a million other men today—you’re 
facing a big question. 

The late depression turned business topsy- 
turvy and now the rebuilding period stares 
you in the face. 

Where you are “going from here” is a question 
you want answered right if you expect to get 
ahead—progress—grow instead of standing still. 

Are the things that are happening today 
going to help or hinder you—what will they 
mean in your pay check? Where will they put 
you five—ten—twenty years from now? 

How can you take full advantage of this time 
—this period of opportunity? We believe you 
will find the answer here—a suggestion—a 
recommendation the soundness of which can 
be proven to you as it has been to thousands 
of other men. 

The road to success remains unchanged, but, 
bear this in mind, what it takes to win is radi- 
cally different! 

No employer today would dare risk an important 
post in the hands of a man who had not learned the 
lesson of 1929. Why should he, when right at this 
moment he can pick and choose and get almost any 
man he wants at his own price? 


Business organizations are re building—reorganizing 
for the new conditions. Before it is over, every man 
and every method will be judged in the cold light of 
reason and experience—then dropped, remade or re- 
tained. This spells real opportunity for the man who 
can meet the test—but heaven help the man who still 
tries to meet today’s problems from yesterday's 
standpoint! Out of the multitude still jobless there 
are sure to be many frantically eager to prove him 
wrong and take his place. 


Some Men Have Found the Answer 


Seeing these danger signs, many aggressive men and 
women are quietly training in spare time—are wise ly 
building themselves for more efficient service to their 
employers. 

You naturally ask, ‘‘Has your training he Ipe d men 
withstand conditions of the last few years? 


Our answer is to point to a file of letters from 
many of our students reporting pay raises and pro- 
motions while business was at its lowe a or bi 


gether with a myriad of others telling a gre ater suc- 
cess during these recent m« mnths of recovery. 
Amazing evidence is read ly for your investigation. 


We have assembled much of it in a booklet that is 
yours for the asking, along with a new and vitally 
interesting pamphlet on your business field 

This is a serious study of the possibilities and 


opportunities in that field. It is certain to contain an 
answer to vital questions bothering you today about 
your own work and earning power. 

Send for these booklets—coupon brings them free. 
Be sure to check the LaSalle training that interests 
you most. We will tell you also how you can meet 
and take fullest advantage of today’ s situation. No 
cost or obligation 
—so why not mail 
the coupon now? 








LASA LL E EXTENSION ouetinde etnias 
Dept. 783-R CHICAGO 


Please send me—without cost or obligation—full informa- 
tion about how I can, through your training, e« juip myself 
for the new problems and opportunities in the business 
field I have checked: 

O Higher Accountancy 
Oi Law: Degree of LL. B. 
O Commercial Law 
OIndustrial Manage- 


OC Business Management 
() Trafic Management 
() Stenotypy 

() Business Correspon- 


ment dence 
0 Business English 0 Salesmanship 
SN cnttdbbciandbeteaedbdbbddbuebaieadadaemnees 
PR iia tinthimnanenemeemammian ee 
TS A ee ae ee ee 
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he is. 











his pay envelope. 





Money is 


MORE than pay 


@ “He's a twenty-dollar-a-week man” 
far more than the actual cash a man receives in 


means 


It indicates the type of man 


It indicates at least one thing beyond 
doubt — his training is limited. And thousands 








of men, 








forty... 























trained man! 



































Without cost, 





























































































































































































































































































































Undeteated World 
Champion 








Box 7638-]J, 


please 


TOMMY LOUGHRAN 








FREE 


a 
**Puissant Body 
Building”’ 
poe enclose 10c Ser 
stage and 
po and the book is 
yours to keep. 
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tired of being twenty .. . 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


Scranton, 
send me full 


thirty... 


fifty-dollar-a-week men, have removed 
this limitation of training by mastering Interna- 
tional Correspondence Schools Courses. 
you complete an I.C.S. Course, 


When 


you are a 


And you can do it in spare time. 
The coupon will bring you complete information. 





Penna. 
= articulars about 

















the subject hefore which I have marked 
TECHNICAL AND INDUSTRIAL COURSES 
Architect Steam Engineer 
Architectural Drafteman O Marine Engineer 
Building Matimating Bridge Engineer 
(Contractor and Builder Bridge Foreman 
Structural Draftaman Building Foreman 
Structural | ineer Diesel Engines 
Klectrical Eng r Aviation Engines 
Electric Lighting Auto Technician 
lelegrar Engi r \ Elec. Tech 
Telephone Work Radi Plumbing Steam Fitting 
Manag it of Inventions Hleating ] Ventilation 
§ Mecha al Engi r Ai onditioning & Cooling 
Mechanical lraftama ( nercial Refrigeration 
Pattern r Machinist I Locomotives 
Foundry Pra I R. Section Foreman 
Reading p Blueprinte R. R. Signalmen 
Heat lrea f Metals Air Brakes Coal Mining 
Sheet Metal Worker Chemistr Pharmacy 
Welding, ble und Gas I G ng 
Ci hngines loolmaker Navigatior Agricultur 
Highwa kLngineer Cotton Manufacturing 
Su ng and Mapping Woolen Manufacturing 
Sanitary Engineer Poultry Farming 
+ ppc eaeeae = -~ COURSES 
Busine Manageme siness Corresponden 
Industrial Management we ring Show Cards 
Iratt Management Stenography and Typing 
Loe ta Civil Service Mail Carrier 
\ inte Railway Mail Clerk 
BK keeping igns Grade School Subjects 
de arial Work rench [] High School Subjects 
Sales un ip panish College Preparat 
er tation Salesmans ip First Year College Subjects 
Ad ing Illustrating Cartooning 
DOMESTIC SCIENCE paptede pao 
Professional Dressmakin »kery 
" Designing Fen: Maden and 
H aki Cafeteria Management 
Ad “ aking Catering 
Vame ige 
ted 
City Stat 
Present Position 
! side ! wid ae upor f the 
' ( sp “ N ( di ! t 
Vv ( 
FOR 
SALE 
Oh boy! Wouldn't that be swell— 
I'll tell you what I will do though, 
r 5 I will take that scrawny body of 
if e yours and whip it into 
, shape just like I have done 
| for myself and so many 
* &® others. Do you want big 
muscles and a huge ro 
é bust body? My book *‘ Puis- 
+ p y sant Body Building”’ is 
oi absolutely FREE 


TOMMY LOUGHRAN 


Dept. 55. 4 


Street 


S. 15th Street 
Philadeiphia, Pa. 












WHITTLING 


Fine Fun for Summer Nights 


HITTLING requires fewer tools 

than almost any other craft- 

work hobby—that’s why it is 
an ideal pastime for summer evenings. 
A sharp pocketknife and a soft pine 
block are all you need to while away 
many a pleasant hour at camp, on the 
beach, or even at home. 

Pictured above 
are the materials 
contained in our 
copycraft whittling 
kit (No. 10, price 
$1.50), which we 
recommend for be- 
ginners. It con- 
tains a master 
model of ‘Hobo 
Hank” so that all 
you have to do is 
to copy it cut by 
cut on the sten- 
ciled pine block. 
We also have kits 
for whittling a sea 
captain (No. 7, 
$1.50) and six dif- 
ferent Scotties 
(No. 8, $1.00). 
Complete instructions are included. 

In addition there are construction 
kits for ship models, a locomotive mod- 
el, and two furniture pieces. The com- 
plete list follows 





Sea captain made 
from Kit No. 7 


MODEL-OF-THE-MONTH KITS 
M. Aircraft carrier Saratoga, 18-in. $1.00 
N. Four U.S. destroyers, each 64- 





2M. Ocean freighter, 14-in................. 
3M. Yacht Nourmahal, 8%-in........... 


GE SD CUIOR, BBR ion nnsvcesicccsssscessicerss 1.50 


5M. Liner President Lincoln, 14%-in. 1.50 
SIMPLIFIED SHIP MODEL KITS 


F. Liner S.S. Manhattan, 12-in..... 1.00 

H. Cruiser U.S.S. Indianapolis, 
RS aickdeisacccesueccumsdaceedatinliteanpadecs 50 

J. Clipper ship Sea Witch, 13-in... 1.50 





STANDARD SHIP MODEL KITS 


Whaling ship Wanderer, 20%- 
in. hull, 27% in. over aall............ 
Spanish galleon, 24-in. hull, 30 


Battleship U.S.S. Texas, 3-ft.... 
Elizabethan galleon Revenge, 


PF On Oo Pp 


Farragut’s flagship Hartford, 
steam-and-sail sloop-of-war, 


33%-in. hull, 41 in. over aill...... 8.45* 


© 


Privateer Swallow, 12%-in. hull, 


BP i, IN Ba oi cncdashcneecoiadecesoncanats 4.951 


< 


Clipper Sovereign of the Seas, 


20%-in. hull, 26 in. over aill........ 4.957 


Kit Y—a picturesque trading schooner 


Y. Trading schooner, 17%-in. hull, 


22% in. over all............. . 4.904 
2S. U. S. Navy destroyer Preston, 
31%-in. hull... .. 5.95* 
3S. Constitution (‘ ‘Old Ironsides”), 
21-in. hull, 31 in. over all............ 6.50* 
4S. Clipper ship Great Republic, 
31%-in. hull, 42 in. over all...... 8.40* 
5S. Coast Guard patrol boat of new 
165-ft. class, 205%-in. hiull............ 4.95% 


6S. Brig Malek Adhel, '4-in. scale, 
20-in. hull, 33 in. over all, 
frame-and-plank construction.. 9.757 

8S. Fishing Schooner’ Bluenose, 
17%-in. hull, 22 in. over aill...... 4.95 

9S. Whaleboat, 14 in. long; partly 
shaped hull and raw materials 





in. . 5 for making all equipment........ 2.75 
R. U.S. cruiser Tuscaloosa, 11%4- 10S. Confederate raider Alabama; 
in. .. 1.00 steam sloop, bark rigged; 3/32- 
U. Hispaniola, the ship in “Treas- in. scale; 21%4-in. hull, 28 in. 
ure Island,” 7T7-in. a over all . 8.20* 
Z. H.M.S. Bounty, 11%-in............... 1.50 (Continued on page 19) 
Here is a fleet of outstanding American fighting 
ships, all built to a scale of | in. equals 50 ft. 
> | 
= 











Kit N—Destroyer 


Kit R—"Tuscaloosa" 
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7.40* 


a 6.95* 
7.45* 


25-in. hull, 28 in. over all............ 7.25" 
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Kits for Hobbyists 


(Continued from page 18) 


MODEL RAILWAY KITS 


Model locomotive, Hudson 
type HO gauge. Kit contains 
all the necessary sheet brass, 
brass tubes, rods, wire, springs, 
fiber, screws, boiler head, lad- 
der strip, six driving wheels, 
and ten pairs of wheels. Loco- 
motive and tender are 14 in. 
long oe 

. Supplementary power unit for 
the locomotive 1L. Consists of 
specially built electric motor 
(6-v.) and worm and gear........ 


1L. 


9.95* 





Kit O—The 
privateer 
‘Swallow'' 


L. Track kit. 
rail, third rail, cardboard ties, 
spikes, etc. for making 25 ft. 
of HO track... , veces 4,00* 

iL. Deluxe track kit. Same as 3L 
except that kit contains third- 
rail chairs, which eliminate 
much of the soldering. 


Contains running 


6.95* 


MISCELLANEOUS 


No. 4. Solid mahogany book 
trough 22% in. long, 9% in. wide, 
ind 24% in. high over all. Ready 
to assemble, with finishes . 5.80* 

No. 5. Solid rock maple hanging 
wall rack with one drawer, 19% 
in. wide, 33% in. high. Ready to 
assemble and stain included........ 

No. 7. Whittling kit with two 

shaped pears for making sea 

captain 5% in. high e 

No. 8. Whittling kit for six “dif- 
ferent Scotties. Each is 2 by 2% 
in., sawed to shape 

No. 10. Copycraft whittling kit for 
making one of several Hobo 
Hank novelties. Includes master 
model 5% in. high 


5.75* 


1.50 


1.00 


If you live west of the Mississippi River or in 
ow Ty add 50 cents to all prices marked with an as- 
k (*) and 25 cents to all prices marked with a 
ger (Tf). 





Popular Science Monthly, Dept. 78A 

353 Fourth Avenue, New York, N. Y. 

Please 0. D. Kit 

I will pay the postman the price shown above plus 
i few cents postage in full payment. (Canadian 
rders cannot be sent C. O. D.) 


send me C, 


Name 

Address 

City State 

(Print name very clearly) 

If you prefer to send your remittance with this 
ler, you save the C.O.D. charge. Remit by 
ney order, check, or registered mail. This offer 
made only in the United States and Canada. 


\lso see note above 
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into Air Conditioning 


give me Ong good 
son why you shouldn't 


poles} ¥ 0) (-Wc-t-t le)eMerest tte ds(-te- ol-B lo) ae LON Moles tele) 
-the biggest thing in human 


progress happening today. My advice on a vocation 






. GET INTO AIR CONDITIONING AND DO 


IT NOW. Good starting jobs at good pay are going 
begging this very minute for lack of the right men 

. and the tremendous future of Air Conditioning 
means plenty of room all the way up the ladder.” 


















Sas ne oe say you must have special 
training. NOW you can get it through 
Thermo Institute courses...which have 
the stamp of approval of leading man- 


THERTNO 


AIR CONDITIONING INSTITUTE 





Name 


eqree o with every word of this 






pare you to enter the industry “ 
to hold a responsible position. No 
matter where you live you can start 
your training AT ONCE. Send coupon 
now for complete information. 


Please send complete information on Thermo 


Institute training. 








Complete Laboratories & Schools at 








Street 


LOS ANGELES—186 South Alvarado Street 


CHICAGO—125-B West Hubbard Street 








State 





NEW YORK—1755-B Br 


adway 





(SHIP move. KITS 


\ ome $1.50 and up == 


Also Blueprints—Woods—Tools—And hundreds of 
Seale fittings in White Metal, Brass and Boxwood. 
Send 15 cents (will be refunded) for this Catalogue to 


IGENE’S 510 EAST 11 STREET 


wm. at P. S., New w York City 














| City 
r (Send to school nearest you) 
ee 
















EARN MONEY Starging 
Tennts bliackets 


STRINGING TENNIS 

RACKETS PAYS UP TO 

140% PROFIT PER RACKETI 

| Sering your own racket and Save Moneys 
String for Tennis Players and 

Earn Moneyt 

Te’s easy—we teach you how to string 





BARGAINS GALDRE! 541 ace 





TYPEWRITERS -DUPLICATORS -ADDERS-FOLDERS 
f ADDRESSOGRAPHS ‘Ciicina‘cost 


FREE TRIAL! MONEY BACK GUARANTEE! 
Typing Cours e & Table Free. 
Bargains! Name what you want. 
money! Low as 10c a day! 
PRUITT Co. 948 PRUITT BLDG. 


BECOME AN EXPERT 


ACCOUNTANT 


Executive Accountants and C. earn $15,000 a year. 
Thousands of firms need them Outs 16 000 Cartined “Public Account: 
ants in the U.S. We train you thoroly at home in s are time for C.P.A. 
examinations or executive accounting positions. Previous experience 
unnecessary. Personal training under supervision of staff of C.P.A.’s, 
paneine mes ot eS the Eg Institute of Accountants. Write 
for free book, e Profession that Pay: 

Chicago 


LASALLE EXTENSION, Dept. 783-H, 


Write for 
Send No 





CHICAGO 




























Show you how to get business. Your 
success is assured with our backing. 
Costs next to nothing to start, 


FREE 


Write today and we will 
send you FREE plan and 
special offer on Strings 
and stringing equipment. 


THOMPSON MANUFACTURING COMPANY 
4529 Packers Avenue, Chicago, U.S. A. 
TOMGUT ‘‘Court-Tested’’ Tennis & Badminton Strings 





0 Send FREE plan and special offer. 
O11 string rackets now. 


Name 


Address 


NOdnOoS 
Siti TIVAW 


City 








The School That Has in its Alumni Over "1,450 C.P.A.'s 





















START AT HOME; 


Here’s your chance—a 
money-making business of yo 
own. Turn potatoes into cash by “making 
new kind of Potato Chips with my enpreved 
outfit. Makes delicious, superior, 

GREASY'"’ Chips at low cost. 
ractice does it. 
age, town. 








A few aa 
Begin anywhere —city, vil- 
Potatoes cheap and plentiful. 

/holesale or retail. Steady year { 
‘round business. Groceries, mar- & 
kets, restaurants, taverns, ‘dothe | 
retailing for you. 4 

























Be A RaAbDIoO EXPERT 


Learn at Home—Make Good Money 


at home in spare time make $30, $50, 
make $5, $10, $15 a week extra in 
Illustrated 64-page book points 
also how you can learn to be a 
Radio Expert through my practical 50-50 method of train- 
ing. Television training is included. Money Back Agree- 
ment given. Mail coupon today. Get book FREE. 


Many men I trained 
$75 a week. Many 
spare time while learning. 
out Radio's opportunities, 


eee ee ee ee ee ee ee ee ey 


r J. E. SMITH, President, Dept. 8GP3, | 
| National Radio Institute, Washington, D. C. 





L- 
LONG-EAKINS COMPANY 
747-S High St., Springfield, Ohio 





TRI-STATE COLLEGE |: 


ENGINEERING DEGREE IN 2 YEARS 





Courses in Civil, Electrical, Mechan- 






ical (108 weeks, Chemical, Aero- 
nautical (108 weeks), Radio Engi- 
neering. Essentials of engineering 







included and non-essentials eliminat- 
ed. B. S. Degree granted upon com- 
pletion of course. For ambitious, 
earnest students. Those who lack 
high school may make up required 
work. Graduates compete success- 
fully with those of 4-year schools. 














yertisements in this magazine. 


Send me, without obligation, your 64-page book “‘Rich | 
Rewards in Radio’’ FREE. (VPlease write plainly.) 
Age ; 
| Name | 
! Address | 
City State 
J 

















Technical instruction at lowest cost 


and in least time consistent with 
thorough training. Courses also in R 
Business Administration and Ac- (F 


counting. Also short diploma courses, 
(36 weeks) in Surveying and Draft- 
ing. Students from all parts of the 
world. Tri-State graduates make 
good. Tuition, living expenses low. 
55th year. Enter June, September, 
January, March. Write for catalog. 
578 College Ave., Angola, Ind. t 


Sp 


FOUNDED 


iw 1884 
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RAYMOND J.BROWN, She 





By 
WALTER 
E. 
BURTON 


Rubber is much in evi- 
dence on the beach, 
with bathing _ suits, 
shoes, and other ac- 
cessories made of it. 
At the upper right is 
a scene in a factory 
making rubber gloves 


© 


Stretching 


THE USES OF 


RUBBER 


HEN the owner of a large poultry farm discovered 
the need for a mechanical brooder to mother his 
new-born chicks, a well-known rubber manufacturer 
devised an ingenious rubber “hen.” When engineers 
were searching for a corrosionproof coating that would stretch, 
laboratory experts filled the bill with a novel rubber paint. In 
the United States, one rubber company alone has solved more 
than 32,000 different problems in over 1,000 distinct lines. 

New uses for rubber run to a staggering total and range 
from rubber fly paper to elastic ink. Today rubber is one of the 
most versatile of industrial materials, and revolutionary and 
often surprising applications are constantly being discovered in 
the research laboratories of the nation. 

A short time ago, for example, chemists concocted a brand- 
new rubber material, a thin layer of which performed a task of 
endurance that proved too much for rugged oak planking six 
times as thick. 

An Ohio horse owner had built a special van for transporting 
his animals around the country. Everything about the vehicle 
satisfied him except the flooring. He found that the restless 
hoofs of the horses soon splintered the three-inch oak boards 
He tried matting, but this too was quickly torn to shreds. Final- 
ly, he took his troubles to the rubber experts. (Turn to page 22 


Almost Anything from Fly Paper to Horseshoes Can Be Made of This Versatile Material 
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WHEELS OF INDUSTRY 
ROLL ON RUBBER 


Trucks hauling earth or ore in 

















construction and strip-mining 
work now roll on mammoth 
rubber tires weighing 540 
pounds each and capable of 
supporting a weight of 15,740 
pounds to a casing. Four of them 
on one axle will support thirty 
tons. In the picture at the right, 
one of these heavy-duty giants 
is being placed in a mold at 


the factory to be cured. 
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A steel tank being removed from a mammoth vulcanizing unit 
in which it was given an acid-resisting lining for industrial use 
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The milkman's horse doesn't disturb your 
rest if he wears rubber shoes like the one 
shown above, at top, in comparison with 
the conventional sleep-shattering iron kind 


Digging into their 
bag of tricks, they pro- 
vided an answer in the 
form of an armorlike 
rubber similar to that 
used for lining gravel 
chutes and sand pipes. 
Applied to the van 
floor, a sheet of this 
rubber only half an 
inch thick now with- 
stands the chopping ac- 
tion of the horses’ hoofs 
that splintered three- 
inch oak. And, while 
they were at it, rubber 
technicians suggested a 
sponge-rubber lining 

for the van walls that prevents the 
horses from bruising themselves as the 
vehicle bumps along over rough roads. 

Much of the present-day development 
in the science of rubber takes the form 
of chemical overhauling and remodel- 
ing. Not satisfied with the rubber mole- 
cule as it exists in its original state, 
rubber experts are constantly devising 
methods of changing its chemical prop- 
erties by altering its structure. 

One of the results of this type of re- 


Hot water circulates through these rubber 
"glasses," used in treating eye ailments. 
Water flows through the tube at the rear 


search is rubber ink. This is now used 
especially for applying lettering to 
automobile-tire inner tubes and other 
rubber articles, but experiments are 
under way to adapt this elastic fluid for 
printing on paper. Considerable prog- 
ress has been made—enough for some 
authorities to express the belief that at 
least part of the 2,000,000 pounds of 
printing ink used in this country every 
year will soon be made of chemically 
altered rubber. 

Already, the printing trades are mak- 
ing use of rubber plates, containing 
both type and engravings, for printing 
business forms, food wrappers, tele- 
phone directories, and even books. And 
experiments have been carried on with 
rubber as a filler for paper. Success in 
these tests may ultimately result in 
making it possible for you to write a 
real “rubber” check—rubber ink on 
rubber paper. 

Deliberate molecule-juggling, with 
painstaking, carefully planned research 
in which hundreds of compounds are 
concocted and tested, generally precedes 
the discovery of a new rubber applica- 
tion. But occasionally, accidental or at 
least unexpected occurrences start anew 
line of research that results in opening 
up an entirely new field for rubber. 

Not long ago, for instance, phono- 
graph records made from a rubber com- 
pound were behaving like a bride’s first 
cake, sticking to the molds in which 
they were pressed out so that a recorded 
swing tune might emerge with a “hot” 
break or even a whole chorus missing. 
Chemists familiar with the peculiarities 
of rubber tackled the problem and soon 
discovered that the dye used to color 
the records seemed to be the source of 
the trouble. 

In the course of their experiments, 
technicians mixed up sample batches of 
a rubber compound that stuck like a 
leech to any container in which it was 
placed. No amount of prying could 
loosen it. This unexpected development 
soon became of much greater impor- 
tance than the original record problem. 
Research into “sticky rubber” became 
the basis for a thriving business. 
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For this stickiness that annoyed rec- 
rd manufacturers resulted in a com- 
ound that can be securely ‘‘welded”’ to 
‘ood, metal, and practically any other 
ind of material. Linings of this rubber 
re now used for acid-pickling vats 
, steel mills, and for sewer pipes that 
irry off hot, corrosive wastes. About 
00 railroad tank cars have recently 
een given this rubber lining. Fans and 

blowers covered with the adhesive com- 

pound remain unharmed by powerful 
cid fumes. 
Sometimes rubber experts can com- 
ine two different kinds of rubber that 
re already in use to form a brand-new 
type for a specific purpose. This pro- 
edure solved a problem for the tree 
urgeon called in to doctor seven aged 
trees that were planted over a century 
igo by Thomas Jefferson on his famous 
state at Monticello, Va. In his efforts 
to save these historic trees, all of which 
were dying of rot, the tree surgeon de- 
ided that rubber should be ideal for 
sealing cavities after decayed wood had 
een scraped away. Being flexible, rub- 
ber would give as the trees bent in the 
wind. Furthermore, he felt, rubber’s 
oftness would prevent damage to the 
tender cells of bark trying to cover the 
wound, while rubber’s pliability would 
nable it to be modeled and then col- 
red to simulate actual bark. 
Rubber experts admitted that 
they did not have a compound 
that was suitable for the pur- 
pose, but decided that they 












might combine a group of 
rubber materials to produce 
one that possessed all the re- 
quired properties. There was 
a conveyor-belt formula that 
would resist air, sun, water, 
and changes in temperature. 
And there was an automobile 
window-channel rubber noted 
for its extremely long life. 
By combining the desirable 
qualities of these with other 
compounds, the experts 
worked out an effective filler. 
Rubber, extracted from a 
tree, would restore another 
tree. A hundred years from 
now, Jefferson’s stately trees 
may still be standing 
—thanks to rubber. 

Schemes for new 
uses pour into the 
research laborato- 
ries from all parts of 
the world. One com- 
pany in Ohio receives 
about 150 ideas a 
week, although a 
great majority of 
these are impractical 
for one reason or 
another. And each 
weekly batch is 









































Potato-grading 
machine _ fitted 
with disks of a 
special rubber 
compound that 
is immune to grit 
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When this outfit appears at 
the seashore, the spectators 
become rubbernecks. At left, 
a workman is applying a coat 
of rubber paint to a smoke- 
stack to enable it to resist 
acid fumes and corrosion. The 
paint expands with the metal 


bound to contain that perennial joker, 
the duck-foot glove. 

This fantastic idea, which has been 
submitted literally hundreds of times, 
calls for a rubber glove with elastic 
webbing between the fingers. When 
worn by swimmers, its proponents say, 
the gloves would make the Australian 
crawl look like a sit-down strike, since 
they would permit the hands of the 
wearer to exert a tremendous pressure 
on the water at each stroke of his arms. 

Rubber experts always politely reject 
this idea, partly because swimming 
gloves were invented fifty years ago, 
and partly because it would be difficult 
to think of anything more uncomfort- 
able for the swimmer. 

Outsiders, however, provide the initial 
impulse for most of the new develop- 
ments worked out in the research labo- 
ratories. In many cases, the impetus 
comes from an engineer or manufac- 
turer desiring to find a rubber com- 
pound he can (Continued on page 104) 
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ANYONE: CAN FLY THIS 
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The “foolproof” plane in flight. The engine is mounted back of the cab- 
in and the pusher-type propeller revolves between the tail outriggers 
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He Never Had a Lesson! 


OW would you like to sit down at the controls of a 
plane and take off, without ever having had a lesson 

in flying? That is the experience which Andrew R. Boone 
describes for you in this vivid first-hand story. Read how 
it feels to fly a plane that is as easy to handle as your 
automobile—one that you can't crash or put out of 


flying control unless you try mighty hard. 


LIM PERRETT touched 
a button on the con- 
trol column and swung 
the wheel over to me. 

“There’s the green light,” 
he said, smoothly. ‘Pull her 
back, shove the throttle 
open, and take off.” 

I lookedat Slim, an “is that 
all?’’ expression in my face. 
“Go ahead,” he grinned. 

I grasped the wheel firm- 
ly, drew it back against my 
chest, and pushed the round 
knob actuating the throttle. 

Immediately we were roll- 
ing, the power of the 150- 
horsepower motor pushing 
us quickly into the ten-mile- 
an-hour wind. Keeping my 
eyes fixed on the concrete 
strip, I awaited the thrill- 
ing moment when we should 
leap into the air. 

That moment never came. 
We had gone perhaps 300 
feet when suddenly I real- 
ized we were off the ground 
and climbing. My only con- 
tributions to this take-off 
had been the opening of the 
throttle and sitting very still 
with the wheel held in the 
extreme climbing position. 

I glanced at the air-speed 
meter. The needle hovered 
on the sixty mark. 

“Got off at fifty miles an 
hour,’’ Slim said. ‘‘Keep 
climbing to 1,000, then 
level off.” 


lela: 


We were up 500 feet when our 
shadow crossed the south boundary 
of Union Air Terminal, the large air 
field at Burbank, Calif., where the 
airliners are serviced between runs 
across the nation. With the railroad 
tracks and power lines safely under- 
neath our wings, I stole another look 
at the instrument panel. Air speed 
seventy miles an hour, climbing 
1,000 feet a minute. 

Fortunately for my peace of mind, 
the air was smooth. Yet the wings 
wabbled and the little ship’s nose 
seemed to be veering right and left 
from a straight line. Slim quickly 
corrected me. 

“Settle down,” he urged. ‘‘You’re 
over-controlling.” 

I made an effort to recall his in- 
structions. “If you can drive an auto- 
mobile,” he had said, ‘‘you can fly 
this airplane.” The ship to which he 
referred, and which I was none too 
skillfully piloting, is the little cabin 
Stearman-Hammond, developed as 
a manufacturer’s answer to the Air 
Commerce Bureau’s demand for a 
foolproof flying vehicle. I was trying 
to determine whether an inexperi- 
enced groundling, without benefit of 
prior instruction in airplane flight, 
really could take the ship off, fly it, 
and land without smashing the craft 
into a thousand pieces. 

One does not ordinarily take off 
in an airplane with the stick or 
wheel held back. Not even in this 
plane. Slim had tricked me slightly, 
I discovered later, by winding the 
stabilizer to the completely nose- 


POPULAR SCIENCE MONTHLY 








x8 | 


iS 


d, 
rs 
se 
ft 








eavy position. By thus counteracting 
» some extent the flippers’ action, the 
lane will fly herself off any field, into 
ie wind, cross-wind, or down-wind 
roviding the breeze is not too stiff and 
there’s plenty of room. 

Consciously, as his earlier words 

ced through my mind, I endeavored 

hold the wings level, turning the 
wheel right and left. This action cor- 
rected the wing position, but also 
1anged the plane’s direction. On this 
plane, the twin rudders are bolted 
tightly in place, like fixed vertical sta- 
bilizers. Turning the wheel moves the 
ilerons, each being arranged to be de- 
pressed at a sharper angle than the 
other is raised. This added drag causes 
the plane to change direction with each 
movement of the ailerons. Thus, ped- 
als for steering have been eliminated. 
On the right side of the cabin, where I 
sat, there are no pedals. On the left 
are two—one for setting the wheel 
brakes, the other connected with the 
wing flaps, or air brakes. 

Searcely had we left the field, when 
Slim pointed to the altimeter. The 
needle had swung slightly past the 
1,000-foot mark. It was then that he 
explained the stabilizer trick. 

“Wind it back until the ship’s in 
trim,” he said. 

With something of a mental effort, 
for fear I would nose the little ship 
down into a dive, I eased the throttle 
out and slowly returned the wheel to 
the neutral position. To my relief, I 
saw the rate-of-climb indicator swing 
slowly past center, indicating a slight 
glide, then return to neutral. I was 
flying level at 1,100, but the wheel 












Here’s the Latest Answer to 
the Growing Demand for 
c Plane for the Amateur. 
l' You Can Drive an Auto, 
You're Ready for the Air 
By 
/“NDREW R. BOONE 


LY, 1938 

































These air-brake flaps make it possible to 


seemed to be pulling against my hands. 
Cautiously, I felt for the stabilizer 
control knob, somewhere near the level 
of my left knee on the column which 
supports the wheel. First, I attempted 
to wind clockwise, but found the con- 
trol could not be moved. I quickly de- 
duced that this represented a heavy 
nose, that I must wind to the left. 
Slowly I cranked 
two turns, perhaps 
three, when sud- 
denly the wheel 
pressure disap- 
peared. I looked at 
Slim, relieved by 
this discovery. 


hie 


The tail assembly is seen at 
the left. Right, a mechanic ad- 
justing the cowling above the 
150-horsepower motor. The pho- 
tograph below shows the au- 
thor and Slim Perrett pushing 
the little plane out of its hangar 





land the plane at twenty-five miles an hour 


“She’s O.K.,” he reassured me. “The 
plane will fly herself now.”’ 

Perhaps, but my muscles were taut 
and I was not quite ready to relax my 
uncertain control. It seemed our wheels 
were about to brush across the crest 
of the low hills lying under our star- 
board quarter, although calm judgment 
told me these were no closer than a 
half mile. Instead of relaxing, I fed a 
little more gas to the motor and start- 
ed climbing again. At 2,000 
feet I felt safer, and lev- 
eled off once more. 

“What do we do now?” 
I asked, growing bolder. 
(Continued on page 94) 


























Life Preserver Is Self-Inflating 


HELD across the chest by a lightweight 
strap, a compact life preserver for swimmers 
measures less than ten inches in length and 
weighs under six ounces. Made of tough, 
pliable rubber, the unit contains chemical 
charges which, when released by squeezing 
the rubber, combine to inflate the bag with a 
harmless gas. It is said to support the aver- 
age person in the water for sixteen hours. 


































The life preserver inflated, holding the user's face 
above water. The view at left shows how it is worn 


This Toy Bear Feeds 
on Candy and Cereals 


and two 





disk-type cap from the wheel.. the ground. 








This little bear is 
fond of candy. Food 
is removed through 
a slit as at right 










CHILDREN can 
feed candy, animal 
crackers, dry cere- 
als, and other mor- 
sels to a novel toy 
bear which actual- 
ly “eats” its food. 
When a ring is 
pulled, the bear opens its mouth in an 
amusing and realistic manner. Food 
disappears into the toy animal's in- 
terior, and is later removed through a 
hole in the back covered by a slide 
fastener. Made of plush and mohair, : : 
the toy bears measure about eighteen ————— 
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Tool Removes 
Auto Hub Cap 


DISK-TYPE 
bile hub caps are quick- 
ly removed 
ingenious tool invented 
by Henry Blomgren of 
Upper Darby, Pa. As 
pictured at the left and 
right, the flat point of 
the tool pries the hub 
cap out from the wheel, 
adjustable 
vacuum cups hold it to 
prevent its falling and 
becoming scratched or 
A point on the tool pries the ™arred by contact with ond two adjustable vacuum 


inches in height. Somebody asked this Swiss to come over and bring his horn 


Odd Metallic Material 
Made from Seaweed 


Seaweed is transformed into silvery 
metallic fibers by a chemical process 
worked out by Ed Townsend, Hermosa 
Beach, Calif., mineralogist and engineer. 
Gathering rare seaweeds on the beach 
after a storm, Townsend subjects them 
to a curing process and then to a long 
chemical opération which is said to pro- 
duce fine metallic strands, indestructible 
but soft as tissue, for use in decoration. 


y, 


automo- 


with an 





cups hold it so it cannot fall 


Bicycle Trailer Carries Huge Horn 


RESEMBLING a Gargantuan_ tobacco 


pipe, a mountain horn used in the Swiss 
Alps is so large that a trailer is required 
for moving it from one place to another. 
The illustration below shows a bicycle 
hauling the giant instrument on its trailer. 
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"On the nose"— 


arriving on time 


This says "You're 
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Not a Fascist 
salute—just 
a signal for 
the pilot to 
start his mo- 
tors in prep- 
aration for 
the take-off 
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Wigwagged hands hold up a take-off temporarily "So long," to the pilot. “Everything's O.K." 





How passenger agents on the field signal transport-plane hold the take-off temporarily. In the center, the agent’s 
ots about to take off or taxi to a landing ramp is revealed’ raised right arm means “Start your motors.’”’ The nose- 
the photographs above. At the upper left, the agent curves pointing gesture signals incoming pilots that they are ‘‘on 
a his thumb and index finger into a circle to tell the pilot his the nose,” or on time, while the half-salute at the lower 
a ip is taking off on time. Crossed arms are .wigwagged to right says, “So long—everything’s O.K.”’ 


Motor Scooter 
Has Side Car 


POWERED by a 114- 
horsepower gasoline 
engine, a motorized 
scooter is fitted with 


— Chart Gauges Child Health 


[INFORMATION concerning the health of children be- 
een the ages of four months and six years is pro- 
ore vided by the handy chart illustrated below. Worked 
_ out by the New York City Health Department, the 
cart has two circular, printed disks held together at 

the center. By rotat- 


ae 






awl CHILD’ ing the upper disk, a a side car having a 
< HOR + Hep *, mother can set the capacity of 300 pounds. 
EXILO HeAiry %G chart at the approx- Designed as a low-cost 
MTatMGERT engg % imate age of her delivery unit for small 
too aahae child, and then read parcels, the vehicle has 








; - ree es off the normal a maximum speed of 
1 x 4 “ weight, height, phy- thirty-five miles an 
ff KO : sical behavior, and hour and is said to 
. — : : 
~ ~.& diet of average travel 100 miles on a 
7 \ Reg’ — 
a youngsters of the gallon of fuel. Other 


features of the novel 
car include two-speed 
transmission, a foot- 
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‘ : \? ¢* * same age. The re- 
ee ccrmanwent , verse side of the 

*. = == | chart contains infor- 
ed 4 mation on the devel- 


opment of the teeth. 





operated starter, and 
heavy-duty brakes. 
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Novel Slot Machine 
Dispenses Ice Cakes 


WHEN no attendants are present 
at the plant of a Muncie, Ind., ice 
company, customers can still ob- 
tain ice by dropping a dime in a 
slot machine. After the coin is in- 
serted, electric motors move a con- 
veyor mechanism so that a block 
of ice in the cold-storage room en- 
ters a runway and slides down 
within reach of the purchaser. 
Tongs are furnished by the ice 
company for use by the customer 
in carrying the slot-machine ice 
cake to his car or truck after the 
purchase is completed. 









The disk on the fire- 
works holder helps to 
prevent serious burns 
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USE MACHINE 
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Safety Fireworks Holder 


SHOOTING off: fireworks is made safer by 
a new protective device consisting of a disk 
having a handle on one side, and a hollow 
tube and shallow trough on the other. Be- 


fore igniting, firecrackers are placed in the Putting a dime in the slot machine at left automatically starts the conveyors, 
trough, and Roman candles in the tube. delivering a twenty-five-pound chunk of ice. Two dimes deliver fifty pounds 





















Piano Recorder Aids Composers 


MUSICIANS composing at the 
piano may forget the thread of 
their melodies when they have 
to stop playing to jot down the 
notes. To overcome this handi- 
cap, an instrument just in- 
vented in Germany is reported 
to record the notes automati- 
cally as they are played. As 
each key is struck, the ma- 
chine marks a symbol on a 
moving tape so that the tune 
can be reproduced in standard 
musical form at a later time. 





False Worm Fools Fish 


AN ARTIFICIAL worm, made of trans- 
parent rubber and filled with a past: 
that attracts fish, is now available to 
anglers. In the water the paste dis 
solves in about an hour, after which 
the ‘‘worm” can be refilled by means o! 
a pointed filler tube. 





Match-Balancing Game 


STACKING piles of match sticks on 
cardboard cone is a new game that «dé 
mands skill, patience, and steady nerve 
al Seven inches high, the cone is topped 
pa: = en e PETE 5h J with a cork tip a prevent the te. a 
iP +s iP Pit rf f One too many matches will topple matches from slipping. Sticks included 

i ref Pars f rif the pile, ending a player's turn in the set come in four different color 


How the record- _ 
ed piano notes re nam 
appear on paper np nae soiree 


Right, the notes 
after transcrip- 
tion into music 
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Motor-Cycle Acrobat 
Leaps Through 
Human Arch 


MOTOR-CYCLE acrobats re- 
cently put on an exhibition of 
dare-devil skill at a military 
camp in Yorkshire, England. 
The riders were all members 
of the signal division of the 
British Army. The climax of 
the show was a leap through 
a human arch. Six men, wear- 
ing crashproof helmets, 
climbed to the top of a pony 
wagon. Four of the perform- 
ers lifted the rigid bodies of 
their two companions above 
their heads to form the arch. 
Toward the wagon, a rider 
streaked down the field on his 
roaring machine. He struck 
an incline, shot upward in a 
leap that carried him over 
the wagon and through the 
arch formed by the men. This 
spectacular stunt was caught 

This thrilling stunt climaxed a re- by a high-speed nang tang and 
cent demonstration of trick riding the resulting picture is shown 
given by members of the British Army at the left. 


Vacuum Sweeper rene ea Reaeswaen 


TRUNDLED along on 
its two wheels, the big 
vacuum cleaner  pic- 
tured at the right sim- 
plifies the problem of 
sweeping the oceanside 
boardwalk at an Atlan- 
tic beach resort. The 
self-loading mobile ash 
can is powered by a 
built-in gasoline motor 
that drives a fan blade 
creating suction and 
drawing up stray bits 
of paper, cigarette 
butts, and other trash 


New Electric Razor Has Caster wheels support 
Self-Sharpening Blade the cleaner head close 


to the boardwalk 

AN ELECTRIC razor of new design, now’ planks, while a rubber 

iilable to shavers, has a self-sharp- hose, seen extending out 

ng spiral blade unit that operates to the left of the pic- 

e a lawn mower. The cutting mechan- ture, terminates in a 

n, rotating 266 times a second, con- nozzle for sucking up 

sists of four honed edges protected by litter along the railings 
guide fins. and beside the walk. 


Curved Watch Fits 
on Side of Wrist TINY glass bot- 


BECAUSE experiments ia Pe tles, sealed with 
ved that watches worn on % : . corks and mounted 
side of the wrist are less gro ey. on stiff wire stakes 
ject to bumping and which can be stuck 


itching, the timepiece pic- 
ed in the photograph at 
right has been placed on 
market. Shaped to fit, the 
el watch is made possible 
i special curved movement 
t is said to be just as effi- 
it and rugged as larger 
vements designed to be 
inted in the ordinary flat 
st watch. 
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Besides being convenient, a watch worn in 
this position is said to be less liable to injury 


into the ground, pro- 
vide weatherproof 
coverings for writ- 
ten paper markers 
that identify plants 
or flowers in a gar- 
den. When the grow- 
ing season has ended, 
the bottles may be 
used for storing 
seeds for planting. 
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Neighbors of the head-hunters— 
a family of Borneo orang-outangs 










An American Explorer 
Tells a Weird Tale of 
Thrilling Adventures 
Among the Wild Tribes 


of the Borneo Jungle 





A Dyak warrior of Dutch Borneo. His tribe 
still clings to its primitive way of life. At 
right, a view of the author in the jungle 


oe OU 
Dutch 
Java, had told me. “The Dyaks 
will murder you while you sleep 


make it,” the 
at Surabaya, 


will never 
colonials 


. cut off your head ... and lay your 
body on a termite hill to remove all 
evidence of head-hunting!” 

In spite of this tart warning, I went 
to Borneo to learn, if possible, whether 
head-hunting was still practiced in our 
day-—and if so, how. Nearly two months 
later, after penetrating the bush 200 
miles beyond the rancid swamps fring- 
ing the east coast of Borneo, I stood 
well within the borders of the head- 
hunting Lawangan territory—the most 
remote of all the inner tribal areas. 
Even now, I did not suspect that I was 
soon to learn a great deal about head- 
hunting as practiced today, and that I 
was to be made a member of one of the 
oldest brotherhoods known to man 
the head-hunting society of Borneo. 

My position from this point on, in re- 
gard to personal safety, according to 
the Dutch officials in Java and in Ban- 
jermasin, the capital of Borneo, would 
be a risky one. For days on end the 
witch doctors’ drums had _ vibrated 
throughout the forest, carrying the 
news of our presence. My entire party 
of coastal Malay porters had become 
jumpy, and some were frankly scared. 
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Since childhood, they had been fright- 
ened into being good with stories of 
“the wild men of Borneo.” I had reached 
a kampong (village) of several hun- 
dred Dyaks—thus far peacefully enough. 
Later I was to learn that the warriors 
had been out searching for my Malays 
and me. Upon returning empty-handed 
to their kampony, and finding me camp- 
ing in blissful ignorance in the shade of 
the huge long-house, they were sur- 
prised, to say the least. But since I 
had taken no heads from the old men, 
women, and children left behind, I was 
by right of Dyak law an aly and friend 
of the tribe. And now the shrewd-look- 
ing kapala (chief) seemed very anxious 
that I should be impressed by the fact 
that he and his warriors no longer 
hunted humans to obtain heads for 
their witch-doctors’ ceremonies; they 
now hunted only for wild-animal heads! 

I was greatly relieved to hear this, 
but I was extremely dubious after hear- 
ing the whisperings of my Dyak guide, 
recently turned Mohammedan, to the 
contrary. The kapala naturally would 
like me to convey this rather startling 
news of reform to the Dutch Resident 
at Banjermasin. The drums, which are 








the radios of the jungle people, had 
recently informed the tribe that talk 
was current on the coast concerning a 
military expedition entering their coun- 
try to investigate the head-hunting set- 
up! 

On the second day after my arrival 
in the kampony, I slipped the leash long 
enough to peek into that holy of holies, 
the head house, a mysterious structure 
perched on tall sticks near the circle of 
trees, and found that its smoky rafters 
accommodated skulls and more recent- 
ly cured heads—old ones that were 
yellow where the bone showed through, 
and a few fresh ones that gleamed like 
black tar; and they didn’t resemble any 
animals I had ever seen! 


INCE it was important to continue 
S my friendship with the Dyaks, I did 
all I could to be agreeable. On the se 
ond night I accepted the kapala’s invi 
tation to accompany him and his fines! 
warriors into the bush on a ceremonial! 
head hunt the next day. So far as 
know, I am the only white man wh 
was ever included in a modern head 
hunting party in Borneo. Even Maan 
yan, my Dyak guide, accepted with an 
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ng 


jue 


igerness that was surprising to me, 
r he was a “civilized”’ coastal na- 


tive. The Dutch have repeatedly 


aimed that if they left Borneo, 


within one year the great island 


ould again revert to wholesale 


head-hunting. 


In the green dawn light, the ka- 
ala, Maanyan, and I started with a 
ozen of the warriors down a trail 


that wandered aimlessly through the 


ripping bush sagging with morning 
ew. Swiftly we moved along in sin- 


ele file. Half an hour later, we left 
the trail and cut our way over a hill 
and down into a mossy swamp that 


vas sticky with mildew. 


F*’ clouds of buzzing mosquitoes 


I 


¢ 


settled on the naked bodies of 
he Dyaks, but the men were not an- 
oyed and moved on swiftly, appar- 
ntly intent on the hunt ahead. Soon 


we crossed the swamp and reached 


I 
! 
| 


J 


] 


igher ground. With almost incred- 


ble speed and silence the warriors 
noved along the gloomy jungle floor 


retween fluted trees so large that a 
ian could hide easily among the ex- 
sed roots. 

One of the hunters out of*my sight 
n our left flank raised his voice in 
shrill imitation of the call of a 
onkey. Instantly we froze. A flash- 


ing light of excitement seemed to 
dart from the savages’ eyes; lean, 


I 






J 


ng fingers tightened their brown 
ip on polished spear hafts. My 





The size of these trophies is seen 
by comparison with the man's hand. 
Right, a grisly display in front of 
the tribal house in a Malay village 
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ears began throbbing from 
the whir of countless insect 
wings beating on the moist 
air. Then it happened. 

In front of me, a mon- 
ster of prehistoric size 
smashed crazily through 
the jungle growth. A huge 
grey beast, remarkable in 
its likeness to a _ horned 
toad, stood trembling twen- 
ty feet away. 

“Bada! Bada!” hissed the 
Dyak nearest me. 

A rhinoceros! Suddenly 
the armored pachyderm 
wheeled and tore through 
the lianas and trees like a 
war tank. Incredible silence 
followed. A tall, coppery 


warrior raised his spear cautiously. 


We advanced, slowly. 


In ten minutes some rusa and 
muntjac (deer) leaped up ahead of 
us and crossed a stream. No effort 
was made to spear them; evidently 
the head-hunting ceremony needed 
more important game than deer, for 
the hunters allowed them to go on 


their way unmolested. 


Nearly an hour later, the warrior 
advancing on my left glanced up-_ rior 
ward into the trees overhead. 
lowing his gaze I saw a silvery wah- 
wah. Apparently the great ape was 
not at all alarmed, but curious as 
to what we were doing in his private 
jungle. He began a weird warble in 







































This is a human 
head, shrunk to 
{ hen's-egg size by 
\ a secret process 


directly overhead when 
we finally broke through 
the bush to a small 
swampy lake. The place 
was haunted byold ghosts 
of dead trees, white and 
starkly bleached, and 
covered with orchids. We 
had not progressed far 
along the shore of the 
lake when a near-by war- 
whispered, “Babi 
Fol- hutan!” 

Somewhere ahead, wild 
boars had been seen—or 
smelled! The Dyaksclaim 
that they can scent many 
kinds of animals in hunt- 








a minor key which present- 
ly leaped to such a piercing 
crescendo of warbles that 
chills raced along my spine. 

One of the alert hunters 
shot a scaly anteater with 
his sampitan (blowgun) 
and threw the heavy reptile 
over his shoulder and the 
party kept on. The sun was 


ing them. Swiftly the 
Dyak hunters spread out 
and marched on, taut and 
ready with their heavy 
spears. Suddenly, only 
100 feet away, I saw two 
shaggy beasts standing 
in shallow water near 
the shore. They were 
(Continued on page 83) 




































New Process Yields Tough Veneer 


REDUCING the time si ti - 
required for apply- ( 
ing veneers to wood 
from weeks to min- 
utes, a revolutionary 
new process. has 
been introduced. The 
heart of the new 
operation is a gi- 
gantic hot-plate 
press and a liquid- 
resin glue. The ac- 
cordionlike press ce- 
ments the layers so 
that ten men pulling 
in a tug-of-war can- 
not separate them. 














Tiny Radio Hangs from, Pe 
e 4 . q r ‘& acing layer 
Strap on Pilot's Neck | “ho & “4 A ene Bettie 
; . | ¥ wood inside the 


HARDLY larger than a box-type cam- 
huge veneer press 


era, a compact new radio receiver for 

private planes can be slung around a 

pilot’s neck or taped to the control stick. 

Consuming little power, the receiver He % * E. Left, a ten-man 
has a range of 200 miles and picks up i , tug-of-war fails 
regular beacon and airway-beam sig- in . 4 a to split apart 
nals, as well as voice broadcasts in be _- . ee A? the new veneer 
frequencies of 200 to 400 kilocycles. ‘ Ss . — 


Homemade Car Goes 140 Miles on a Gallon 


ee cent’s worth of oil and gasoline 


will carry R. L. Shepherd’s homemade Short on looks, the home- 
automobile eight miles. The Los Angeles, made scooter, shown below 
Calif., inventor produced his economical ve- with its designer-builder, is 
hicle from odds and ends. It is long on gasoline mileage! 
powered by a _half-horsepower 
lawn-mower motor and the cradle- 
type chassis makes the use of 
springs unnecessary. The curious 
machine has four wheels but it 
runs along on two. The other two 
serve to balance the car when it 
is at rest. The automobile has 
covered 140 miles on a gallon of 
gasoline. 





Walking-Stick 
Weed Killer 
Is Easy To Use 


PRESSURE on the con- 
trol button of a new 
canelike weed  kille! 
after the point of th 
instrument has_ been 
thrust into the ground, 
shoots a fluid among 
the roots of a plant 
pest. From seventy-fi 
to 300 weeds can 
killed with one fillin 
It can also be used f 
destroying ant hills. 
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SCIENCE IN THE 


Beauty Shop 


Inventors Supply Ingenious Devices 




















for Improving the Face and Figure 


shop. In an effort to improve 
the faces and figures of the 
nation’s women, inventors have 
inswered the call for mechanical 
> iids in the war on wrinkles, double 
Oe chins, sagging muscles, and rough 
ymplexions. Diagnosing individual 

cases much as a medical clinic ex- 


So has invaded the beauty 


doe’ imines its patients, the modern 
the beauty shop corrects flaws with the 
ress iid of ingenious devices, some of 
which are pictured in the photo- 
graphs on this page. The treat- 
ments range from picking up small 
man rolling pins with the toes to limber 
ails ind strengthen instep muscles, to 
soi undergoing “skin-oxylation” opera- 


tions in which live oxygen is filtered 
through a herbal fluid and sprayed 
n the face with a compressed-air 
gun to liven up dull skin texture. 
fo lift sagging facial contours, a 
mask of treated silk is dipped in a 
special lotion and fitted on the face, 






VAPOR FACE BATH. As a preliminary 
to many facial treatments, this machine 
blows a warm, herbal vapor against the 
skin to cleanse it of accu- 
mulated soot and grime 













holes being provided for the eyes, Ci th ek te ct 
nose, and mouth. Tightening as it rated with © letlen that 
lries, the mask is said to make contracts to brace 







lrooping skin firm and smooth. flabby facial contours 





er, 








ELECTRICAL TREATMENT 


Droopy lines and crapelike texture 
in the chin and upper throat, where 
age often makes its first appearance, 
are corrected by a local application 
of electricity. The subject grasps an 
electrode to "ground" the current 


on 
























AND THE FEET, TOO 


Picking up a miniature rolling 
pin with the toes, as seen at the 
left, is an exercise recommended 
for limbering up the toes and 
for strengthening instep muscles 








SKIN OXYLATION 


Live oxygen, filtered through a herbal fluid, is being 
sprayed on this woman's skin with a compressed- 
air gun. Absorbed through the pores, the gas 
is said to restore vitality to dull, lifeless skin 
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Helium Aids Treatment of 
Respiratory Ills 


queue 


PNEUMONIA, asthma, T 


7 
‘ al : w- 
and other respiratory af- « ; ,: ~ ‘a 
flictions are now being a UE a nd Fe) 
" ¢ te 
€) 


_ VAS 


treated with a mixture 
of helium and oxygen. 
The combination is much 
lighter than air, and tests 
have shown that it isthree 
om times as easy for a pa- 
tient to breathe as ordi- 

' nary air. Thus a patient 
Air Scoop Cools Motor is able to get the needed 
SCOOPING up air and carrying it directly to oxygen throughobstruct- 
the rear cylinders, a device recently installed ed lung passages with 
on a light plane by members of a Brooklyn, less effort. A special ma- 
N. Y., flying club keeps the motor uniformly’ chine has been designed 
cool while the machine is in flight. Previously, by O. J. Smith, of Cleve- 











the rear cylinders showed a tendency to over- land, Ohio, for mixing 
heat. The metal sheath was riveted to the and administering the = 
cowling of the plane, as pictured above. combination of gases. 


Patient breathing mixture of oxy- 
gen and helium from special unit 





Sneezing Machines Test Germ Screen 


MECHANICAL sneezers, which shoot clouds 
Left, one of the of microbes into the air of a laboratory room, 
cubicles used in are helping research workers develop a new 
pos — the technique for “quarantining” disease germs. 
ee Within small, partitioned-off cubicles, the 
8 sneezing machines are set in action throwing 
off bacteria into the air 
just as a human being 
does when he sneezes. 
Circling the top of each 
cubicle is a series of tube- 
like ultra-violet lamps 
which give off rays that 
destroy the floating mi- 
crobes. By perfecting ul- 
tra-violet “‘screens,”’ the 
experimenters hope _ to 
prevent cold germs from 
2 a spreading between pa- 
tients in hospital wards. 





























wi 


Tailless Plane Has All Control Surfaces on Its Wings 


WITH no more tail than a bumblebee, 












a curious monoplane was tested recently “} ' 
at Floyd Bennett Airport, New York } \ 
City. Unlike former “‘tailless planes,” its £. AIR BRAKES 


wings are not swept back to give inher- 
ent stability. Steering is accomplished by 
means of vertical rudders at the wing 
tips. The plane has a pusher propeller. 


2 
Q 
d 
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RUDDER 
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AILERON 








LAP 





Elevator flaps attached to trailing edge of ai- 
lerons operate either individually or together 


POPULAR SCIENCE MONTHLY 






ids 


ew 
ns. 
he 
ng 
1ir 
ng 
es. 
ch 
e- 
ps 
at 
1i- 
ul- 
he 
to 
m 
a- 
is. 




















Sectional Fruit Crate 
Divides into Eighths 


ORANGES and other fruits are now 
being packed for shipment in a novel 
sectional crate that can be divided into 
eight parts. Held together by staples 
pressed into the wood at the ends and 
sides, the sections make moderate 
imounts of the fruit available in the 
riginal container for home use. 


Basement store viewed through 
the periscope from the ground- 
floor level as at right. Below, 
the device before installation 
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Periscope Lures Patrons to Basement Store 


AUTOMOBILE crankshafts can be ground 
without removing them, with a new tool 
invented by G. H. Goulden of Denver, 
Colo. Driven by an electric motor through 
a flexible shaft, the grinder is placed 
over the crankshaft after the engine pan 
has been dropped and the connecting 
rods removed. The crankshaft is then 
turned by hand. 





tet 4 ome 


Tee mame oH 








O ATTRACT attention to a base- 

ment salesroom, a Hamilton, Ontario, 
storekeeper rigged up a novel inverted 
periscope that enables persons on the 
sidewalk to view the entire basement 
department of the store. The device 
consists of an arrangement of mirrors 
in a wood and wall-board frame, with 
the viewing end set in a show window. 


Tool Grinds Auto Crankshaft in the Car 








Demonstration of 
tool for grinding 
Mm crankshafts. In 
+) the view above, 
arrow points to 
the tiny grinding 
wheel driven by 
a flexible shaft 










This phone needs 
no outside cur- 
rent supply. At 
the right is its 
powerful magnet 
and signal crank 





Voice-Powered Phone 
Makes Own Electricity 


A “VOICE-POWERED” telephone that 
requires no batteries or other source of 
electric current has just been perfected 
by Bell Telephone Laboratories engi- 
neers. Light in weight, the new units 
have cone-shaped diaphragms that 
serve for transmission and reception. 
Voice waves striking the transmitting 
diaphragm generate electric currents 
which can be transmitted by wire over 
short distances and then transformed 
back into sound waves. The novel de- 
velopment is designed for short-dis- 
tance communications. 
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Mounted Co 


Get Two-Way Radio 


RADIO police on horseback were introduced as a 
feature of this year’s Grand National steeplechase in 
Along the course of this classic sporting 
event, mounted officers were equipped with midget 
transmitting 


England. 


receiving and 
constant touch with 


Reflector Serves 


as Safety Light 


TO SAFEGUARD mo- 
torists making road- 
side repairs at night, 
glass safety reflectors 
with folding bases are 
now available. Placed 
behind the stalled ma- 
chine, the reflector 
gives off a brilliant red 
gleam when struck by 
the headlights of an 
approaching automo- 
bile. When not in use, 
it can be folded and 
stored in a glove com- 
partment or pocket. 
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sets, keeping them in 
headquarters and patrol cars. 





This reflector guards motorists making night repairs 


Agents using model 


ae! a 


Outboard motor in position 
and, right, the device that 
enables it to be padlocked 


Magnetic Blackboards Aid G-Men 


MAGNETIC blackboards now assist Government agents in planning 
raids and training rookies at the Washington, D.C., headquarters of 
the Federal Bureau of Investigation. Miniature trees, buildings, and 
automobiles, with metal bases, are held in place by magnetism. 


c® 

















Toothbrush 


BLOCKS of sanitary 
sponge replace the 
conventional bristles 
in a new type of tooth- 
brush. According to 
the manufacturer, the 
sponge structure pro- 
duces alternating pres- 
sure and suction which 
makes the cleansing 
action unusually effec- 
tive, and at the same 
time does not scratch 
the enamel. The han- 
dle opens like a pair 
of tongs for changing 
the sponge. 
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houses, cars, and trees to illustrate a crime problem 
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New Lock Guards 
Outboard Motor 


OUTBOARD motors can be 
guarded against theft by 
means of a new locking de- 
vice. When the motor clamps 
are screwed down, two metal 
arms attached to the stern of 
the boat are turned, causing 
semicircular metal flanges to 
engage the clamps. The arms 
can be padlocked in position, 
securing the motor in place. 





Has No Bristles 





Handle opened to permit chang- 
ing of the sponge brush block 


















World's Biggest Packages Hold Giant Transport Plane 









One of the huge cases 
built for shipping the 
airplane seen at right 









Box containing tail 
parts. The pieces are 
d packed in layers and 

S carefully padded to 
prevent shifting and 



































ols chafing in shipment 

be 

by 

de- HEN a 63,000-pound Mar- 
mps tin “Ocean Transport” fly- 
etal ing boat was shipped to Russia 
n ol recently, the biggest packing cases 
sing in the world had to be built to 
s to carry the wings and parts on 
rms their long journey. Workmen la- 
ion, bored for weeks putting in pad- 
ace. ding and strapping the separate heavy metal bands were placed 







parts in place to prevent chafing around each case before it started 
and scratching. So heavy were _ on its 6,000-mile trip. The wings 
some of the timbers used in the’ of the immense flying boat have 
protecting cases that a box which a spread of 157 feet and the length 
held less than half a ton of tail of the great machine is ninety-six 
surfaces weighed morethan17,000 feet. The craft has four engines Nee 
pounds. As a final protection, developing 1,000 horsepower each. Vertical-fin parts bound to the bottom of a packing case 


Device Cuts Midget Photoflash Bulb 


: ’ BY USING a combination of metal foil 
Fancy Designs and wire, Westinghouse engineers have 
produced a photoflash bulb so small 
that a photographer can carry eighteen 
in his coat pocket. The new midget bulb 
is said to produce a longer flash than 
ordinary types. 


in Duplicate 


, TURNING OUT 
twenty-four dupli- 

te carvings at a 

time, a new ma- 

* chine speeds up the 
production of fancy 

Ciairs and other 

furniture. The part 

be reproduced is 

rved by hand and 

iced in the ma- 

ne. Guided by 

operator, the 

I ttery of auto- 
matic carving tools 

urately follows 
lines of the 
ginal pattern. Operator guiding machine to make twenty-four carvings at once Eighteen bulbs can be carried in a pocket 






1ng- 
lock 
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New-Type Reflectors Mark Edges of Highway at Night 


One of the new reflecting road markers 
and, right, a stretch of highway equip- 
ped with them. Note how far ahead of a 
car they outline the course of the road 


4 
be} 
18: 
( 
to 
hat 
EFLECTING ten times as much intervals along highway shoulders to 
light as materials previously used, outline the road as far as one mile 
a new nonshatterable plastic is being ahead of the automobile headlights they 
tested for guide markers along un-_ reflect. Since the markers entail no 
lighted roads. Reflectors made of the operating expense, they may solve the ! 
new material are placed at 100-foot lighting problem on rural roads. wee 
Cars Get Make-Up for Movie Appearances ae In 
LIKE screen stars, ery “a j 4 saad 
automobiles that ap- z i 
pear in moving-pic- ( 
ture scenes are now oth 
subjected to a novel 5 At 
make-up treatment Te ae Pee ge " 7 ] 
before going before pe Jee. oF , i ‘ ae : fro 
the camera. Because i , , Ge 
polished, gleaming 
surfaces might cast 
strong rays of re- 
flected light directly 
into the camera lens, 
thus spoiling the film, 
all shiny parts are td 
dulled with a spray ny 
coating of paint and pes 
reflecting edges are [ie , 
covered with a black Rae ee eo 7 / ~*~. * BP sees ‘ . : 2 , [ 
adhesive tape. Tape being applied to shiny surfaces to kill reflection i high i lo 
( ; one 
. 2h) 
Dispenser for Lard 
( 
Pumps It from Can P 


DISPENSING lard to purchasers , toc 
is made easier by an invention of Signpost Shows Air Lanes 
Martin L. Jackson, a Winston- 
Salem, N. C., storekeeper. The RADIATING markers of an odd aviation sign- hai 
operation of a jack beneath a post at the Amsterdam, Netherlands, airport 
110-pound can of lard forces the show directions and distances to places 
fat up through a metal spout, reached by scheduled planes of the Dutch air 
while the weight is indicated on lines. The most remote destination is Batavia, 
a graduated scale. Dutch East Indies, over 9,000 miles away. 


ot 


“Wrist-Watch” Thermometer 


RESEMBLING a wrist watch, a novel health 
thermometer shows whether the body tem- , 
perature of the wearer is normal. Surface SS Y A ee in 
heat of the body acts on a mercury column wh: ee 
within the case, raising it above a red warn- 
ing line to indicate a fever. Worn by children, 
the device would enable parents to note ab- 
Martin L. Jackson weighing out an order of normal temperatures quickly and easily. The 
lard from his ingenious dispensing machine unit can be combined with a real wrist watch. Mercury column checks on temperature 
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HUMAN eyes are twenty-five years old 
before they are fully developed. 


SYNTHETIC perfumes first appeared about 
1850. 


CIGARETTES that produce colored smoke 
to match the gowns of women smokers 
have been invented by a man in Tennessee. 


MINSTREL NOTHING, 
MY WIFE WEARS 
BLACK 7 








DRUNKEN pedestrians cause more traffic 
accidents than drunken drivers. 


MOLASSES roads are being tested in 
India. After the sirup is treated and mixed 
with asphalt and coal tar, it forms a hard 
surface which is not affected by the heat. 


OPOSSUMS have more teeth than any 
other North American mammal. 


TOADSTOOLS get their name_ neither 
from toads nor stools. The word is of 
Germanic origin and means “death sprouts.” 


HEY, LEAVE ME 
SOME CLAIM 7 
TO FAME: 





HARVARD scientists have produced a 
microscope which makes possible pictures 
of objects only 100 times larger than an 


aton 





DISEASE bacteria all have the power of 
locomotion. A typhoid germ moves about 
one tenth of an inch an hour, approximately 
2000 times its own length. 


COAL furnished eighty-nine percent of 
the fuel energy in the United States in 1908; 
today it supplies only half. 


CANES with first-aid kits in the handles 
e been brought out in Hungary. 


> 


WHAT DO YOU DO _ 
BEFORE YOU NEED -? 

7 ~ = 
A CANE : (? =) Fyn 


eo 





NSECTS destroy an estimated one tenth 
of everything man grows. 





‘ALDER bushes are being planted in the 
Swiss Alps to prevent snow avalanches. 


EEPING sickness attacked 88,000 horses 
in the United States in 1937. 


\2—> DON'T } KNOW IT! 


= 














S AN aid to flood forecast- 

ing, Weather Bureau ob- 
servers can now follow the rise 
and fall of a near-by river by 
dialing a telephone number. 
Automatic, electrically oper- 
ated gauges at the water’s edge 
are wired to a telephone line. 
When an observer dials the 
gauge number, he first hears a 
gong, followed shortly by two 
buzzes. By clocking with a stop 
watch the interval between the 
buzzes, the exact height of the 
river can be determined. 





Hose package carried by hand hole are made of rubber. 


Car Horns Tested 
by Portable Meter 


WHETHER the sound of 
an automobile horn is too 
weak to give adequate 
warning, or much louder 
than necessary, is deter- 
mined by a test unit just 
developed. Powered by 
built-in batteries, the de- 
vice is held about three 
feet in front of a car. A 
microphone picks up the 
sound, whose relative vol- 
ume is indicated on a cali- 
brated dial. Individual 
horns are then adjusted 
to a standard volume. 


Automatic River Gauge Reports by. Phone 


Signals transmitted by telephone 
from this automatic mechanism and 
timed by the distant observer, as 
below, tell the level of the river 








| Handy Garden-Hose Carton 


GARDEN HOSE is now displayed by dealers in 
protective cardboard containers which permit 
the contents to be examined by prospective 
customers without damaging the package. A 
hand hole in the center of the metal-edged con- 
tainer makes it easy for the purchaser to carry 
the hose home, as illustrated at the left. 


Brush Cleans Suede Shoes 


EQUIPPED with tri- 
angular-shaped bris- 
tles, a new brush is 
designed especially for 
cleaning suede shoes. 
A circular motion of 
the brush forces the 
bristles into the nap, 
bringing dirt to the 
surface and restoring 
the material’s original 
luster. Brush bristles 








Sound meter in use for testing sound volume of a car horn 
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“Streamline” Rider Sets New Motor-Cyc 


CUTTING his air resistance down to 
a minimum by lying prone on a motor- 
cycle saddle with his feet extending 
straight out behind him, Roland Free, 


Radio Waves Run Watch 


RADIO impulses operate the watch of 
intricate design pictured in the photo- 
graph above. Designed to run without 
winding, the radio-powered timepiece, 
according to its inventor, presages the 
day when all clocks and watches will 
be controlled automatically by radio. 





trick rider from Indianapolis, Ind., re- 
cently set two new world’s records 
while piloting standard-model motor 
cycles over a one-mile course laid out 


e Records 


on the sands of Daytona Beach, Fla. 
Free is pictured in the photograph 
above, flashing at top speed past flag 
markers lining the course. 


Searchlight Has Invisible Beam 


AYS from a novel lighting unit 
R invented by a Dutch Army of- 
ficer are concentrated into a nar- 
row beam that eliminates practi- 
cally all reflection and is invisible, 
except to those directly in its path. 
Designed for use during night air 
raids, the units will be built into 
pistollike housings for use in sig- 
naling, as well as mounted on ve- 
hicles as headlights. 


Rotary Shovel Speeds Handling of Dirt 


Mounted as at left, 
the spotlight's con- 
centrated rays are 
aimed by gun sights 


belt conveyor, the soil is dumped from 
the opposite end into a waiting truck, 
either directly or by means of a sec- 
ond belt conveyor. The shovel is seen 
at work in the photograph below. 


ADJUSTABLE in height and working 
angle, a new electric power shovel has 
revolving scoops at one end of its cy- 
lindrical barrel that dig into the soil. 
Carried along within the barrel by a 


Revolving scoops dig up soil and 
a belt conveyor drives it to the 
other end of the unit, as at left 


POPULAR SCIENCE MONTHLY 





la. 
ph 


ag 


ig 


Sl A 


ir 





Ring-shaped mount used for steadying a 
camera by hand and, right, on a tripod 


Below, how gravity 
alters the shutter opening 





Shutter Speed Is Fixed 


by Tilting Camera 


IERELY by tilting a new British- 


le camera, the user can set the fo- 
plane shutter to record fast, slow, 


medium action. A gravity-operated 


1 makes the adjustments automati- 
y, increasing or decreasing the size 
he shutter opening as required. Held 
izontally, the camera records a 
pshot with an exposure of 1/150 

nd. Vertically, with the film-wind- 

knob down, it gives 1/25 second; 
{ with the kneb up, 1/450 second. 
> hew outfit has a fixed-focus lens. 
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ODD-ANGLE shots are simpli- 
fied by an ingenious new tripod 
head consisting of a steel ring 
with a slot extending halfway 
around it. A thumbscrew, insert- 
ed in this slot, attaches the ring 
to the tripod and another thumb- 
screw holds the camera to the 
ring. By turning the ring and 
twisting the camera, any de- 
sired angle can be obtained. 
Without a tripod, the ring can be 
used for steadying light cameras. 


Tiny Exposure Meter 


Is Worn on Wrist 


A ‘“WRIST-WATCH” expo- 
sure meter which leaves both 
hands free for operating the 
camera is now available to 
photographic fans. Hardly 
larger-than a cigarette light- 
er, the meter is said to be 
sufficiently sensitive to meas- 
ure light so dim that a half- 
minute exposure at F/11 with 
normal film would be re- 
quired to get a picture. Ex- 
posures can be read directly 
from the dial, eliminating the 
necessity of reference tables. 


New Aids for Camera Fans 


Tripod Head Helps Make Odd-Angle Shots 


Twin-Solution Developer 
Gives Quick Results 


HIGH-SPEED development for films and 
enlarging paper is a feature of a new two- 
solution developer sold in powder form. In 
ninety seconds, according to the manu- 
facturer, films treated with the chemicals 
are completely developed. The powders are 
mixed with water to form two solutions. 
Films and paper are immersed first in one 
fluid and then in the other. 





Strapped onto the 
wrist, this light 
meter leaves both 
hands free for op- 
erating the camera 





Handy Test Chart Gives Check on Equipment 





Chart being photographed to test lens, focus, and filter 


USING an involved pat- 
tern of circles, diamonds, 
squares, stars, and wavy 
lines, a new camera test 
chart gives the amateur 
photographer a_ simple 
way of checking up on his 
equipment. Unfolded and 
hung on the wall, the chart 
is fifteen by twenty inches. 
After it has been photo- 
graphed, the manufactur- 
er explains, study of the 
resulting negatives and 
prints will show whether 
the lens is faulty, whether 
the camera focuses ac- 
curately, and whether cor- 
rect filters were used. 





This is how the phosphorus content of the soil is 
determined with the outfit at top. Reagents are 
measured in drops, to make it easy for amateurs 


By ARTHUR 


HAWTHORNE CARHART 


ITH faces painted, their 

bodies almost naked, mem- 

bers of the Snake Clan of 

the Hopi Indians dance with 
live rattlesnakes between their teeth to 
insure good crops. Near little placitas 
that are remnants of Colonial New 
Spain, plowmen carry the image of a 
saint with them as they cultivate the 
soil so that harvests may be bountiful. 
But the modern gardener, amateur or 
professional, can look in a test tube to 
learn the secrets of his soil and know 
what he must do to make his fields, 
flower plots, and vegetable beds pro- 
duce flower, fruit, and foliage. Science 
has brought the chemical laboratory 
into every garden. 

In past years man wrestled blindly 
with the hidden processes at work in 
field and garden. A half century ago, 
few people thought of soil particles as 
tiny natural laboratories where changes 
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TESTING FOR PHOSPHORUS. With the small soil- 
analysis outfits, tests are made by shaking soil in pre- 
pared solutions and matching the color reactions against 
transparent color samples. In the photograph at the left, 
one of the more elaborate kits is in use in the garden 


SOIL-TESTING KITS POINT 


always are taking place. Mineral 
values of soils were a mystery. The 
hordes of beneficent or malignant 
bacteria in cultivated fields were 
unknown. The farmer or gardener 
knew the soil was “good” or “‘poor,”’ 
and by cut-and-try methods learned 
to lime, mulch, and fertilize to 
make land more productive. Often 
his guesses as to what should be 
applied to a soil to increase its fer- 
tility were wrong. If the crop 
failed, he changed methods next 
season. Again he might be wrong. 
It was a slow, costly business. 

Then the chemistry of soils de- 
veloped in finely equipped labora- 
tories at state experiment stations. 
A wealth of scientific data concerning 
crops and their plant-food requirements 
was gathered. Still, no home owner 
could hope to set up his own laboratory 
to test soils in his own back yard. Even 
if he was technically trained, his pock- 
etbook forbade the purchase of expen- 
sive equipment required. 

Now it is feasible for every home 
gardener, farmer, florist, and vegetable 
grower to know the important facts 
concerning the chemical content of his 
tilled ground. A half dozen companies 
are offering soil-testing kits so simple, 
so inexpensive, that anyone may check 
the productive qualities of his garden’s 
earth. The old by-guess-and-by-gosh 
program of fertilizing soil is as out of 
fashion as hoop skirts. Appealing to 
snake gods and saints has been made 
obsolete by modern science. 

The principal chemicals needed in a 
soil to make it productive are nitrogen, 


phosphorus, potassium, calcium, mag- 
nesium, aluminum, manganese, iron, 
and sulphur. Of these, the most im 
portant are nitrogen, phosphorus, and 
potassium. Nitrogen is the plant food 
that produces green growth. If it is 
too abundantly present the plants may 
“run to top” without properly develop- 
ing fruit and flower. Phosphorus and 
potassium, the other primary plant 
foods, stimulate fruit, root, and flower 
growth. In the majority of soils, it 
these three are present in adequaté 
amounts, there will be sufficient quan- 
tities of other mineral foods to make 
a crop. 

On every bag of commercial fertilizer 
there usually is a series of numbers; for 
instance, 5-8-7. This number series 
would mean that the prepared fertilizer 
contains five percent of nitrogen, eight 
percent of phosphorous and seven per- 
cent of potash (potassium carbonate). 
The bulk of the material in a prepared 
fertilizer is generally peat, loam, sand, 
or other “carrying” medium. The aver- 
age commercial fertilizer is a sort of 
estimated gunshot application of nu- 
trient values to the soil. Without know!- 
edge of what already is in the soil, a 
routine application of such fertilizer 
may put some chemical into the soil 
that is present in sufficient quantity, 
and not supply enough of another plant 
food to keep a proper balance in nu- 
trient values. A test of the soil that 
shows the presence or lack of these 
available plant foods is a positive guide 
by which the gardener can purchase 
only those chemicals that should be 
added to bring the soil into a balance. 
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PORTABLE FIELD LABORATORY. 


Furthermore, if no commercial fer- 
AB tilizer is found to fit the needs of the 
on, soil, one may mix his own, buying the 
sand separate chemicals that carry the plant 
nd foods in available form, and combining 
= them, in a sort of tailor-made fertilizer 
™ to exactly suit the individual garden’s 
md needs. 
«ff Soil tests determine another funda- 
ind mental fact in relation to growing con- 
ant ditions—whether the earth is acid or 
ver alkaline. This is as important as know- 
- ing the amount and balance of chemical 
ate plant foods in the garden. Different 
veil plants require different degrees of acid- 
_ ity or alkalinity. A rhododendron, for 
example, planted in a soil slightly alka- 
onl line, is doomed. Asparagus, however, 
_ will die if the soil is not alkaline. It is 
os tally important to know the acid- 
= kaline qualities of a soil, and this 
5m is the first test the home gardener 
“rg ikes with his testing kit. 
on “THERE is nothing technical about the 
si | soil-testing kits now offered on the 
seal irket. There are no chemical for- 
RS las to remember, no exactly cali- 
“a ited apparatus to manipulate. Any- 
able to read average newspaper 
4 = English and tell the difference between 
- 1 ht blue and dark blue, or light orange 
' { dark, can make the tests. 
i The simplest kit is so small it can be 
na Cc rried in a coat pocket. It costs two 
co lars and has sufficient solutions and 
i equipment necessary to make five 
ide nplete tests of acidity-alkalinity, ni- 





gen, phosphorus, and potassium. 
yone who can pour dirt from a tea- 
on into a glass tube, and solutions 
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Equipped with glass 
funnels, filter paper, pipettes, and numbered bottles of re- 
agents, this complete kit will determine the amounts of even 
the less vital nutrient soil elements. At the right, a sample 
of soil is being sifted and mixed in preparation for testing 


Your Garden? 


THE WAY TO BETTER YIELDS 


out of a small bottle, can operate 
it. This is the kit for the average 
home grounds. While it does not 
check on manganese, iron, and 
other nutrients of secondary im- 
portance, it does give positive re- 
sults in testing for the four most 
important factors. 

More elaborate kits range in price 
from seven or eight dollars to thirty 
and up. At thirty dollars there is 
a field kit weighing seventeen 
pounds, fully equipped, that will 
determine the amounts of calcium, 
magnesium, aluminum, manganese, 
iron, and sulphate sulphur in a soil 
in addition to the four primary tests. 

From the little pocket kit no 
larger than a surveyor’s field book, 
to this compact and inclusive field 
laboratory in the larger outfit, 
every test is marked by extreme 
simplicity. 

Let’s run through a test with the 
pocket kit. You scoop up a sample 
of dirt with an ordinary teaspoon. It 
may be a composite sample, a mixture 
of soil from all over the home grounds, 
or from some specific spot. One of the 
four test tubes in the kit is filled one- 
fourth full of soil. The cork on each tube 
is enameled a different color so the same 
tube will be used each time for the same 
test. 

The solution for the test is poured in 
on top of the soil until the tube is half 
full. Then it is shaken thoroughly. At 
the end of several hours the soil has 
settled. The solution above the soil is 


colored. There are four pieces of card- 
in this kit, 


board each with colored 

























ACID OR ALKALINE? In the simplest of the tests 
for this important soil property, a reagent is ap- 
plied to a sample on a prepared test paper and 
the resulting color is compared with a chart 


tabs of transparent material inset on 
the edges. If you are testing for phos- 
phorus you pick up the phosphorus 
color chart, matching the color of the 
liquid in the tube with one of the color 
insets. Each of the five colors on the 
cardboard is marked by a letter. If, for 
example, the tint of the liquid matches 
the color inset designated as “‘C,” ref- 
erence to the pamphlet with the kit will 
show that this soil needs a fertilizer 
that is twenty percent phosphorus. That 
is the percentage of available phosphorus 
in “superphosphate” chemical fertilizer 
Knowing your deficiency in this plant 
food, you have the answer as to what 
must be put on to bring the nutrient 
values of (Continued on page 103) 
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N THE death chamber of a 

state penitentiary, a somber 

physician draws himself erect. 

He has just applied his steth- 
oscope to an inert form slumped in the 
electric chair. He listens for the faint- 
est flutter of life. In solemn tones, he 
announces that the decree of the courts, 
death by electrocution, has been carried 
out. 

Hundreds of times, that scene has 
been reénacted. Not once, in the forty- 
eight years that electrocution has been 
a legal death penalty, has any such 
physician startled an already jittery 
audience with the announcement that 
the state had failed in its effort. As a 
matter of routine, the body is always 
wheeled into a near-by room for an im- 
mediate autopsy. When that is com- 
pleted, there is no doubt about the death 
of the condemned man. 

But there is serious scientific skep- 
ticism arising as to whether victims of 
the electric chair are always put to 
death in the manner prescribed by law. 
Recent research suggests they may only 
be shocked into a semblance of death 
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and that the final spark of life 
is extinguished unwittingly in 
the autopsy room. 

In Boston, Mass., Dr. Leo 
Alexander, working under the 
auspices of Harvard Univer- 
sity Medical School and Bos- 


By 
ROBERT 
E. 
MARTIN 


A German scientist 
passing electricity 
through a subject's 
body to determine 
its effect on human 
nerves and tissues 


ELECTRIC 


High-Voltage Tests 


ton City Hospital, recently concluded a longs 
series of experiments seeking to discover ex 
actly what occurs within the human system 
when it is struck by man-made lightning. A 
the Bell Telephone Laboratories, in New York 
City, Dr. Livingston Ferris is busy with simila: 
tests. At Johns Hopkins University, Baltimore 
Md., Dr. W. B. Kouwenhoven has reported in 
teresting discoveries. Human subjects, under- 
going mild shocks in a laboratory “electric chair 
in Berlin, Germany, have also added to ou 
knowledge in this field of research. Both here 
and abroad, scientists are tackling the mysterie: 
and probiems of electric shock. 

The sum total of their discoveries not only 
throws light upon the effectiveness of the elec- 
tric chair but also suggests the possibility o! 
saving the lives of hundreds of persons who ar: 
killed each year by accidental shocks. 

High-voltage currents, Dr. Alexander finds 
almost never kill the victim outright. Death oc 
curs after a lapse of time much greater than 
physicians have believed in the past. Nerve 
centers are paralyzed, and death results from 
suffocation when respiration is not maintained 
artificially. Unless rigor mortis sets in, the 
Harvard experimenter maintains, no shock vic 
tim should be pronounced dead unless he has 
had at least twelve hours of artificial respiration. 

More than 1,000 guinea pigs and 500 sheep, as 
well as dogs, cats, pigs, and calves, were used 
by Dr. Livingston Ferris in the experiments he 
conducted at his New York laboratory. His re 
searches show that high-voltage shocks and low- 
voltage shocks produce entirely different effects 
The former paralyzes the nerve centers, and 
breathing stops. The latter affects the heart, 
causing what is known as “ventricular fibril- 
lation.”’ In simple terms, it produces “anarchy 
in the heart muscles. Instead of contracting and 
relaxing in unison, the different muscle fibers 
begin to flutter independently, and organized 
pulsations cease. Unless this tendency can be 
halted, death occurs within a few minutes. 

To see exactly what takes place in the heart 
as the electricity reaches it, one European ex- 
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perimenter, Dr. R. W. Urquhart, per- 
formed delicate surgical operations and 
placed glass windows in the chests of 
cats and dogs. Through them, he stud- 
ied every tiny alteration in the function- 
ing of the organ as currents of various 
voltages passed through the bodies of 
the animals. 

The only thing that will stop the 
heart flutter, strangely enough, is a 
second and stronger shock! Dr. Kou- 
wenhoven reports that counter shocks 
of the kind, if administered quickly 
enough, will start regular pulsations 
again. A current of one ampere, ap- 
proximately enough flow of electricity 
to light a 100-watt lamp, has produced 
this miracle of life-saving. 

\s a by-product of this research, the 
discovery has been made that electric 
irrent helps the system to recover 
from other forms of nervous shock. Al- 
ready, mild currents have proved bene- 
ial to victims in stabbing cases. Dr. 
Kouwenhoven believes that similar treat- 
ment might aid those suffering from 
nervous shock after traffic accidents. 

But for those who have received a 
high-voltage shock, such treatment is 
of no avail. Only artificial respiration, 
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ceeping the lungs in action, can be of 
value. In a number of cases, such first- 


SHOCKS ... Do They Really Kill ? 


Challenge Long-Established Beliefs About Electrocution 


aid treatment has been prolonged until 
it “brought to life’? men who have re- 
ceived accidental shocks of far greater 
voltage than those given condemned 
criminals. 

Near Lorain, Ohio, last 
spring, a despondent 
young man climbed to 
the top of a high-tension 
electric transmission 
tower, intending to leap 
to his death. Just before 
he jumped, he came into 
contact with a live wire. 
Thirty-three thousand 
volts—fifteen times the 
voltage used with the elec- 
tric chair—passed 
through his body like a 
bolt of lightning. He 
was knocked thirty feet 
to the ground. Yet, in 
spite of shock and fall, 
he was revived, little 
the worse for his amaz- 
ing experience. 

Only a few weeks later, 
an X-ray technician at 
Bellevue Hospital, in New 
York City, accidentally touched a live 
plate and was gripped by a current of 
75,000 volts. An assistant switched off 
the electricity and the unconscious man 
was rushed to a respirator. In the “iron 
lung,” his body was kept supplied with 
oxygen automatically until nerve cen- 
ters revived. 





Usually, in such instances, the cur- 
rent has high voltage but low amper- 
age. The volt is a measure of electrical 
force; the ampere of flow or quantity. 
Electric chairs are supplied 
with current of approxi- 
mately 2,200 volts and from 
twenty to thirty amperes. 

When Ernest Heglund 
touched a live wire in a 
New York power house, 
not long ago, the current 
that shot through his body 
had a voltage of between 
55,000 and 70,000 and an 
amperage between forty 
and seventy. In every way, 
it was a bigger shock than 
ever strikes a criminal in 
an electric chair. His 
heart had stopped when 
fellow-workers cut off the 
power. Yet, prvolonged 
medical treatment resus- 
citated him. The spark of 
life remained, in spite of 
the appearance of death. 

Does it also remain when 
executed criminals are 
wheeled into the autopsy room? Could 
such victims of electric shock be brought 
to life if given immediate treatment? 

No one can answer those questions 
with finality (Continued on page 101) 
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Device Estimates Concrete Needed for Road 


WHEN estimating 
the volume of con- 
crete required for 
the surfacing of new 
highways, engineers 
and contractors now 
can save time and 
eliminate guesswork 
by making use of a 
new device that au- 
tomatically registers 
the desired informa- 
tion on a dial. In- 
vented by C. N. 
Wilczek, young Cali- 
fornia engineer, the 
portable unit com- 
putes the volumes 
for twenty-five-foot 
lengths of pave- 
ment. It can operate 
on rough surfaces. 





Model Trolley Cars Run 
on Garden Transit Line 


3UILDING and operating model trolley 
cars is the unusual hobby of Robert 
Graham, of Brooklyn, N. Y. His col- 
lection includes accurate scale repro- 
ductions of many types of cars, both : P| , 
modern and old-fashioned, which he f J 
runs on track systems laid out in the 
cellar and garden of his home. 


Hollow-Tree Bird House 


Dairy Leg Guards 


LEG guards consisting of two 
strong slats with convenient 
straps, as pictured above, have 

a been devised by a Massachusetts 
3 OR aes Sees eth ng. 5 } ">. inventor to protect milkmaids 
Robert Graham with some of the rolling stock of the from injury if Bossy starts kick- 
miniature trolley system laid out in his back yard ing at milking time. 
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Bird house patterned after woodpecker nest 


PATTERNED after the nest holes that 
woodpeckers make in dead trees, a new- 
type bird house is said to be specially 
attractive to small birds. An entrance 
hole leads to a room cavity bered out 
of the center of a section of well- 
weathered log. 


Grade-Crossing Signal 


Sounds on Car Radio oe oP cat ge ae P t 

‘ 7 in (me a 

BROADCASTING a loud alarm signal $ ee uf we ’ C 
that cuts through the ordinary radio ‘ Pe ‘ > 4 yet . tr 
programs picked up by automobile re- “ a : eT . a 
ceivers, an ingenious grade-crossing Wd eee ‘ af 7 v 
warning device invented by two Illinois ae steal a a , : i 
engineers is set in operation by an ap- 2 — tr 
proaching train. The transmitter has . , % ul 
an antenna paralleling the highway for “J », t) 
a quarter mile on each side of the cross- a mu Rt: 5 f¢ 
ing. A special attachment enables any be “et cel ti 
car radio to pick up the signals, and a . pl 
light flashes if the radio is not on. Radio grade-crossing signal being tested. Note the antenna strung parallel to the road th 
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Obstacle Ride 
Trains Rookie 
Motor Cops 


RECRUITS for the Lon- 
yn, England, police force 
arning the ins and outs 

f their future jobs as 
motor-cycle patrolmen 
re put through a period 
of intensive training, one 
phase of which is pic- 
tured in the photograph 
the right. On a field 
near London, the rookies 
ire shown weaving their 
machines between paint- 
ed wooden pylons to ac- 
ustom themselves to 
handling their motor cy- 
cles at slow speeds in a 
heavy stream of traffic. 


License Plates Foil Bike Thieves 
















LICENSE PLATES for bicycles are 
/ being tried in several Massachu- 
setts towns, as a method of combat- 
ing sneak thieves who steal parked 
wheels. Attached to the handle- 
bars, the bike license has an upper 
section detachable from the lower. 
When a rider leaves his wheel, he 
takes the upper license section with 
him as proof of ownership, know- 
ing that police will halt the rider of 
any bicycle that does not display 
both halves of the license plate. 





License plate in place. When the rider parks his 
wheel he removes the top part, as seen at the left 


“4 PRIER PICKS UP 
EMPTY KEGS PLACE: 
IN TROUGH 


Self-Loading Truck oscsco0 
Handles Beer Kegs ya - 


3EER KEGS are loaded and unloaded 
automatically by a novel delivery 
truck just introduced. Controlled by 
a ‘ever at the back, a moving floor 
carries full kegs to the rear of the 
truck where they roll out three at 
a time into a convenient trough 
Which can be lowered to ground 
level. Empty kegs placed in the 
trough are picked up by a carrier 
unt, raised on a crane to the top of 
th: truck body, and deposited at the 
forward end, as illustrated. Power , 
lo operate the mechanisms is sup- Bru. KEGS, THREE AT A 
pli d through special gearing by seal hae at coe 
truck’s motor. TO S/DEWALK 
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Small-boat anchor 
folded and, right, 
with flukes spread 


Boat Anchor Folds Up 


TO CONSERVE space aboard small sail- 
boats and cruisers, a compact anchor 
now available folds when not in use. 
Made of rustproof metal, in three sizes, 
the anchor has hinged flukes held to- 
gether by a metal ring. When the lat- 
ter is lifted, the flukes drop into the 
spread position, and are locked. 


Oy c422162 0600517 
EMPT/ES AT FORWARD 


a END OF TRUCK 





MOV/NG FLOOR 
CARRIES FULL How full kegs are un- 


poy hing loaded and empties are 
OF TR 
DELIVERY taken aboard by the 


automatic beer truck 
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In naval battles of the future, great warships may be destroyed by flying torpedoes, powered by 
built-in motors and guided straight at their targets by radio control. These could also be used on land 


ROFITING by the lessons of recent 

foreign wars, in which gigantic 

tanks, huge bombing planes, and 
other ponderous fighting machines 
failed to outmode standard battle tac- 
tics (P.S.M., Jan. ’38, p. 25), American 
inventors are turning toward smaller, 
more accurately controlled war weap- 
ons to bolster our military and naval 
strength. To supplement the operations 
of infantry, a speedy land fighting unit 
has been developed in the form 
of a mobile, armored machine- 
gun nest, running on a chain- 
driven endless tread, manned by 
one gunner and one pilot, and 
mounting a machine gun that 
is removable for stationary use 
on the ground. Also for Army 
use is a lightweight flying tank, 
designed to speed across enemy 
lines at 200 miles an hour, drop 
to the ground, shed its detacha- 
ble wings, and advance as a land 
unit mounting one machine gun 
in front and another in a central 
telescoping turret. The effec- 


MACHINE GUN ON STANDARD 
MOUNT CAN BE REMOVED 

AND SET UP IF TANK ‘ 
iS DAMAGED 
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PILOT LIES 
ON STOMACH 





tiveness of aerial bombardment, it is 
expected, will be increased by a radio- 
controlled flying torpedo now being 
given flight tests. This unit, powered 
by a built-in motor and pusher-type 
propeller, is guided straight for its 
target by radio control from an accom- 
panying plane or from a ground sta- 
tion. Similar to this is a winged bomb 
that could be launched from the under- 
carriage of a multimotored plane and 














War 


NEW 
TINY WEAPONS 
FOR LAND, 
SEA, AND SKY 
MAY 
REVOLUTIONIZE 
BATTLE TACTICS 


maneuvered like a glider by 
its lone pilot, who would aim 
the missile at an objective and 
then parachute to safety. Out 
standing among new machines 
designed for the Navy is a 
one-man, electrically powered 
submarine that could be low- 
ered from a battleship or 
cruiser. Carrying its lone tor- 
pedo close to an enemy ship, 
it would fire at a range short 
enough to insure a direct hit 
in a vital spot. In all these 
new war weapons, the trend 
appears to be away from 
ponderous, vulnerable’ units 
and toward small, deadly ma- 
chines which depend for their 
success on the courage and 
initiative of one or two opera- 
tors—giving new speed and 
striking power to the individual fighter. 

Many military experts, after studying 
the performance of mammoth machines 
in the ‘“test-tube’” wars of Ethiopia, 
China, and Spain, believe that these 
Goliaths of battle may meet their match 
in the mechanical Davids now being 
perfected by the inventors. 


Two soldiers man this mobile machine- 
gun nest as it creeps along on endless 
treads to support advancing infantry. 
One mansteers; the other serves the gun 
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Winged tanks, landing behind 
enemy lines, would shed their 
wings and advance on wheels. 
Each mounts two machine guns, 
one in the telescoping turret 


hs 
SEAT-TYPE 
PARACHUTE) 


TORPEDO 


Steered like glid- 
ers, winged bombs 
are aimed directly 
at their objective 
by lone pilots who | 
then bail out with 
their parachutes 


/ 


> > COMPRESSED-AIR TANK 


AIR COMPRESSOR 


A one-man submarine, armed with a single 
torpedo, is designed to be carried on a Illustrations by 
battleship. Lowered into the water, it c Y 
could maneuver close to a hostile vessel B. G. SEIELSTAD 
and discharge its deadly missile, making 
sure of an effective hit in a vital spot 
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Here is a set of interesting questions and, as 
you'll probably agree, some remarkable answers, 
inserted to give you as little help as possible. 
As you'll soon discover, only one of the let- 


What turns a nut when you apply a 

monkey wrench to it is (a) centri- 
fugal force (b) friction (c) torque (d) 
osmotic pressure (e) screw propulsion 
(f) gravitation. 


Vitreous humor is the name given to 

(a) a biting form of sarcasm (b) 
a transparent jellylike substance filling 
the inner part of the eyeball (c) moisture 
that condenses on window panes and 
other cold glass surfaces. 


A Bendix drive is used to (a) runa 
3 dentist’s drill (b) turn an astronomi- 
cal telescope to compensate for the ap- 
parent motion of the stars (c) connect a 
self-starter to an automobile engine. 


A The water obtained by melting a 

pound of ice weighs (a) more than a 
pound (b) less than a pound (c) just one 
pound. 


5 A solenoid is (a) a magnetic coil of 
wire (b) an animal like a lobster or 
crab (c) a seven-sided prism (d) a minor 
planet. 


The principle of the conservation of 

energy can be summed up as fol- 
lows: (a) Natural resources ‘ike coal 
and petroleum should not be wasted (b) 
Energy can neither be created nor de- 
stroyed (c) You should perform all phy- 
sical tasks in the easiest possible way 
in order to conserve your energy. 


Brass is (a) a chemical element (b) 
an alloy (c) a carbohydrate (d) a 
plastic (e) a pure metal. 


Printed messages may be trans- 

mitted over wires by (a) stereotype 
(b) prototype (c) daguerreotype (d) 
teletype (e) logotype. 
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tered answers fits the numbered question with 
which it is grouped. Make a list of the answers 
you think are right. Then turn to page 102 and 
follow directions for figuring out your score 


“Mercator’s projection” is the term 

applied to (a) the long snouts of ani- 
mals like anteaters (b) a method of 
drawing maps of the world (c) an optical 
phenomenon employed in throwing tele- 
vision images on a screen (d) a support- 
ing member of a cantilever bridge (e) 
the extended part of a business graph 
used for predicting conditions beyond 
the point representing the present. 


] As any chemist knows, an acid 

like sulphuric acid can be neutral- 
ized with an alkali like (a) alcohol (b) 
table salt (c) tallow (d) lye. 


1] The narrow path in which we see 

the planets travel across the sky 
is known as the (a) ecliptic (b) apogee 
(c) line of least resistance (d) spiral of 


Archimedes. 

] ? Low gear speeds on a car are used 
for starting and in hill climbing to 

(a) save gasoline (b) keep the motor 

from overheating (c) avoid exceeding 

the capacity of the power plant to de- 

liver the required horsepower. 


] Gregor Johann Mendel, famous 

Austrian scientist of the nine- 
teenth century, is noted for his studies 
of (a) hydraulics (b) magnetism (c) 
heredity (d) X rays (e) communicable 


diseases (f) optics. 

14 ‘the tiny animal that builds coral 
reefs is called a (a) diatom (b) 

polyp (c) basilisk (d) platypus (e) 

tesseract. 


] The disease of goiter, character- 

ized by an enlargement of the 
thyroid gland in the neck, has been 
traced to a lack in the diet of (a) cal- 
cium (b) iodine (c) vitamin D (d) car- 
bolic acid. 


] Hack saws are useful for cutting 

(a) wooden boards (b) pieces of 
metal (c) panes of glass (d) thin slices 
of biological specimens for examina- 
tion under a microscope. 


17 The black stuff in lead pencils is 
(a) lead (b) hydrocarbon (c) 
graphite (d) a product manufactured 
from the inky fluid of the squid. 
18 To look at protozoa, you would 
need a (a) polariscope (b) micro- 
scope (c) stereoscope (d) fluoroscope 


(e) spinthariscope. 

19 Copper is used for electric wires 
because it is one of the best (a) 

insulators (b) conductors (c) dielectrics 


(d) shock absorbers. 

20 This country has a virtual monop- 
oly of the world’s supply of (a) 

rubber (b) tin (c) radium (d) helium. 

21 Asbestos is (a) an animal product 
(b) a vegetable product (c) a 


mineral. 

22 Bunsen burners are used to (a) 
heat houses (b) incinerate rub- 

bish (c) generate steam in marine boil- 

ers (d) provide heat for experiments in 

chemical and physical laboratories. 

23 A pencil placed in a glass of water 
looks bent because of (a) reflec- 

tion (b) refraction (c) hydration (d) 

condensation (e) tergiversation. 

2A A kind of microscopic organism 
found in pond water, notable for 

its peculiar whirling motion, is known 

as a (a) spinning jenny (b) Rotarian (c) 

rotifer (d) whirling dervish. 

25 Sugar is obtained not only from 
sugar cane but also from other 

important sources, including (a) rad- 


ishes (b) beets (c) spinach (d) broccoli 
(e) asparagus. 
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From this jumbled list, select the name 
of the inventor who pioneered in the 
development of each of the inventions 
suggested above. Answers on page 102 


Watt 
Sholes 
Rontgen 














Howe 
Kettering 
Berliner 


De Forest 
Stephenson 
Leeuwenhoek 
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TOBACCO 
WAS UNKNOWN 
ot OUTSIDE OF 
a AMERICA BEFORE 
iT WAS INTRODUCED 
NTO ENGLAND BY 
1) SIR WALTER RALEIGH 
b- AND OTHERS IN THE 
a thee on sane da haa FATHER LOVE IS THE RULE IN THE FAMILY LIFE OF THE EMU OF 
in : ’ AUSTRALIAZ ALL MRS. EMU DOES 15 LAY THE EGGS. HER SPOUSE 
THAT THE SOOTHING WEED WAS KNOWN AND WIDELY es 7 
SITS FAITHFULLY AND BROODS THEM FOR SIXTY DAYS, THEN 
USED IN NEW GUINEA, MALAY ARCHIPELAGO, AT 
A MUCH EARLIER DATE? REARS THE YOUNG ALL BY HIMSELF —EVEN CHASING THE 
vd 5 ‘ FEMALE AWAY IF SHE TRIES TOINTERFERE. TALK ABOUT 
C- HENPECKINGS 
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HERE'S A FREAK OF 
NATURE -A CLAWED 
" FROG THIS QUEER 
é 7 iad otaiaaaiiaica z CREATURE, FOUND IN 
<< ' ) ees SOUTH AND TROPICAL 
a ; “ 7 AFRICA,HAS SHARP CLAWS, 
$ SEA LIONS ARE VERY SENSITIVE TO VIBRATIONS IN WATERS > . WITH GREAT UMBRELLALIKE 
T |S SAID THAT EARLY IN THE WORLD WAR,BEFORE UNDERWATER WEBS BETWEEN THE ONES 
LISTENING DEVICES HAD BEEN PERFECTED, ALL THE PERFORMING ON THE HIND FEET. HE IS 


SEA LIONS IN ENGLAND WERE CONSCRIPTED TO STAND GUARD 1OO-PERCENT AQUATIC, HAS 

AGAINST SUBMARINES. MOORED AT INTERVALS AROUND THE —_ NO TONGUE, AND CAN SWIM 

COAST, THEY WERE TAUGHT TO BARK VIGOROUSLY WHEN &— —< ON HIS BACICIF HE WANTS TO 
+EY SENSED THE APPROACH OF U-BOATS? 
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OUR COMMON NEWT (DIEMYCTILUS VIRENS) LEADS 

A DOUBLE LIFE 2 SOON AFTER REACHING 

MATURITY IT Quits THE WATER,DONS A VERMILION 

DRESS, AND LIVES THE LIFE OF A LAND CREATURE. 

AFTER TWO OR MORE YEARS IT RETURNS TO THE 

WATER, RESUMES ITS GREENISH-BROWN COLOR, 
AND SETTLES DOWN WITH A MATE? 


we 


1 


1S 


. THe EYE OF THE PEARLY NAUTILUS IS DIFFERENT FROM THAT OF 
AN’ OTHER CREATURE IT HAS NEITHER PUPIL NOR LENS, YET THE 

MC_LUSK HAS PERFECT VISION? THE EYE RESEMBLES A KETTLEDRUM, WITH 
k AT IN MEMBRANE STRETCHED ACROSS IT. IN THE CENTER ISA TINY HOLE 


Th sT ADMITS SEA WATER TO THE CAVITY TO TAKE THE PLACE OF A LENS? 
—-« 


HLY JUI 1938 51 











MUSICAL CAKE BOARD. A birthday cake set 
on the round wooden top of this cake board re- 
volves slowly while the familiar tune, ‘Happy 
Birthday to You" tinkles from a music box in- 
side. The device is wound as seen at the right 





BOOKCASE HUMIDIFIER. Designed as an end table with two 
shelves for books and magazines, the piece of furniture shown 
above houses an air-conditioning unit that sucks in air, washes 
and humidifies it, and returns it to the room fresh and pure 


COLLAPSIBLE 
CLOSET. An extra 
closet for guests is 
provided by the fix- 
ture at the right. 
When not in use, 
it can be folded 
into a compact 
bundle for conven- 
ient storage 





STOVE-TOP ITEMS. The flat bottom of this new aluminum 
griddle for electric stoves gives direct contact with the heat- 
ing element. Two perforated metal plates form the efficient, 
easily cleaned surface oven for gas ranges illustrated below 
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STEAM-ELECTRIC 
IRON. Clothes are 
dampened and pressed 
at the same time by a 
new electric iron. A 
reservoir holds water 
which turns into steam 
that issues from holes 
under the pointed end 








SANDWICH CUTTER 
Seven sandwich cutters 
are combined in one, 
in the utensil shown at 
the right. Each side is 
an individual pattern 


WASHER AND IRONER 
This space-saving unit 
has an electric ironer 
mounted above the 
washer tub. When not in 
use, ironer swings aside 


ONE-EGG POACHER 
A single egg can be 
poached conveniently in 
the utensil pictured at the 
right, consisting of a pan, 
lid, and inset-for the egg 


LAUNDRY MARKER 
Initials are stamped 
indelibly on linen and 
white goods by the 
electric device below. 
Any combination of 
letters can be used 





DOOR PULLS. Strips of 
colored material inserted 
in new metal door pulls 
match any decorations 


MOTH SPRAYER. Hooked 
up to a vacuum cleaner, the 
spraying device at the left 
shoots mothproofing solu- 
tions into clothing and 
furniture upholstery fabrics 
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"That's a new one on me," Brown admitted. "What the devil ARE galled gears?" 
"Look for yourself,"' Gus invited, and the car owner peered intently into the gear case 


REAR 


ENDS 


Aren't Foolproof 


T WAS a summer Wednesday 
afternoon. All the regular 
customers of the Model Ga- 
rage who had met with mo- 

toring misfortunes on their week-end 
jaunts had already been in to tell Gus 
Wilson their tales of woe and to have 
their troubles taken care of, and those 
who were planning to start on trips 
Saturday noon hadn't yet got around 
to driving their cars in for check-ups 
and lubrication. There really wasn’t 
anything much to do, and Gus—who al- 
ways has purposeful energy to spare 
when there is need of it—was leaning 
against the wall outside the office and 
enjoying a whole-souled loaf as he 
waited for some one to drive up to the 
pump and ask for five gallons of gas. 

From inside the office came an un- 
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even click—click-click—click as _ his 
partner, Joe Clark, picked out an ac- 
cessories order on his ancient type- 
writer. Through the wide-open doors of 
the shop floated intermittently the 
pleasant ringing of a machinist’s ham- 
mer on steel, and the considerably less 
musical sound of Harry singing the 
latest popular song. 

The honk of a horn made Gus look 
up. A car was turning into the drive- 
way. And it was Mrs. Miller’s car. Gus 
ducked hastily into the office. ‘Hey, 
Harry!” he called to the mechanic. 
“Take care of this customer, will you? 
I'm busy!” 

Joe Clark looked up. 
matter?” he demanded. 

“Quiet!”” Gus cautioned him. “It’s 
Mrs. Miller, and it’s a lot too hot to 


“What’s the 


By 
MARTIN BUNN 


listen to her talk for an hour or two!’ 

“Not for me,” said Joe. “I wish we 
had a few more like her on the books 
Say, that woman can do more things t 
a car in driving down to the chain stor: 
than most people can in driving fron 
here to Canada and back!” 

Joe went out front. For a moment 
Gus heard his voice and Harry’s; ther 
Mrs. Miller’s going on and on in a shril! 
and exclamatory monologue. After a 
few minutes, Harry put his grinning 
face in at the door. ‘Say, Gus, here’s a 
funny one,” he said. “You better have a 
look at it.” 

“Funny ones” are Gus Wilson’s long 
suit. He went out with Harry without 
an objection. 

Mrs. Miller was telling her troubles 
to Joe Clark for the third time. Mrs. 
Miller’s idea of describing automobiling 
grief is to work in all the technical 
terms that she is able to remember out 
of the many repair-shop conversations 
that have been occasioned by her numer- 
ous harrowing experiences—although 
she hasn’t the haziest idea of what most 
of them mean. “It was terrible,’’ she 
was saying. “In all my life I’ve never 
heard such an awful grinding noise in 
a car. I don’t know what Mr. Miller 
will say, I’m sure. Every time I got up 
to thirty-five, I thought that the motor 
was coming apart—absolutely coming 
apart! Maybe it’s the transmission—or 
the distributor. Yes, I’m sure it must 
be the distributor. Harry, please look 
at the distributor. Now where has that 
Harry gone to?” 

“I’m right here, ma’am,’ 
“And here’s the boss. 
you up.” 

Mrs. Miller turned her stream of con- 
versation on Gus, and drenched him 
with it. She had driven to a near-by 
town to call on a friend. On the way, she 
had remembered that her husband had 
cautioned her not to forget to stop at 
the Model Garage and have the oil 
changed. To save time, she had had the 
change made at a service station while 
she visited with her friend. The car had 
run all right when she had started for 
home. But as soon as she had got out 
of traffic and speeded up, the grinding 
noise had started. And the faster she 
went, the worse it had become. When 
she had slowed down to below twenty 
miles it had stopped. “It must be the 
distributor,”’ she concluded. ‘Don’t you 
think it is the distributor, Mr. Wilson?” 

Wooden-faced except for a furtive 
wink at Joe Clark, Gus admitted that it 
might be the distributor—or even the 
differential. “It isn’t anything that 
can't be fixed,”’ he reassured her hastily. 
“Hop in, Harry, and turn her over.” 

Harry hopped in and turned the motor 
over. The engine ran quietly. Then 
Harry pressed his foot down on the ac- 
celerator—and at once a high-pitched 
grinding sound filled the shop. 

Gus motioned to Harry to stop the 
engine. (Continued on page 97) 
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said Harry. 
He’ll soon fix 
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Primarily designed for 
fishing, this new boat 
hos plenty of stability 
and buoyancy for use on 
open waters. It is II 
ft. 6 in. long, 4 ft. in 
beam, and 15!/5 in. deep 


LOW-COST 
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Outboard Boat «iz 


~e FOR FISHING AND FAMILY USE 





A batten is clamped in position to serve as a guide for obtaining a true curve and the 
per bevels for the chine line. The hull is built upside down on a well-braced form 


Light, buoyant, and seaworthy, the craft is 


designed especially for small motors or oars, but it will 


Piane like a speedy runabout if more heavily powered 
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ERE is a new fisher- 
man’s outboard boat 
that has an exception- 
ally wide range of use- 
fulness. It is light, perfectly adapted 
for small motors, and handles well with 
oars—three qualities desired by all fish- 
ermen. 

With a larger motor, it becomes a 
fast runabout and planes nicely. Prac- 
tically no speed is sacrificed in obtain- 
ing its excellent riding quality, and the 
chop of the waves is cut through with 
remarkably little bounce. Any motor 
from 3 to 16 h.p. may be used. With a 
9-h.p. motor speeds up to 25 m.p.h. are 





-easily possible, and 35 m.p.h. with one 


of 16 h.p. 

Designed for fishing and all-around 
use as a family boat at a summer cot- 
tage, the hull is seaworthy enough for 
open bodies of water and has plenty of 
buoyancy for three or four adults. Two 
men can lift it without difficulty onto 
a light trailer. Batten-seam construc- 
tion prevents leaking no matter how 
often the boat is dried out. The cost of 
building the boat in most cases will be 
less than $25, including hardware and 
fittings. 

-~#hne principal measurements are: 
length, 11 ft. 6 in. over all; beam, 4 ft., 
and depth amidships, 151% in. Built with 
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cedar planking and spruce framework, 
it weighs approximately 160 lb. With 
mahogany planking and spruce frames 
or all mahogany, the weight is about 
190 lb. In case the boat is to be carried 
on top of a car, or extra light weight 
is desired for other reasons, the length 
may be reduced to 9 ft. 3 in. This 
makes the construction slightly more 
difficult, but all the essential features 
of the design are retained; and the 
weight can be cut to about 115 Ib. if 


KEEL 
NOTCH 


KEEL 
FORM 


= 


BRACE BRACE 


/ UPR r | 
Sunil — =" 


Frame No.7on Keel Fotm 








only cedar and spruce are used. The 
only changes in measurements neces- 
sary then are in the keel form, stem, 
stem knee, and transom knee. 

For greater carrying capacity, the 
forward deck may be shortened and 
another seat added. 

Before starting construction, it is 
necessary to draw full-sized patterns 
of the frames, transom, and stem. Take 
a sheet of wrapping paper the right 
size for the assembled frame and fold 
it in the middle. The fold will represent 


* the center line, and the water line should 


be drawn at right angles to it. Then 
draw in the side and bottom frames on 
one side, according to the measure- 
ments given in the drawings. When one 
half is drawn, punch through the paper 
at the important points, unfold it, and 
draw the other half. The deck frames 
may be drawn with a compass made by 
tying a long string to a pencil. 

To lay out the frames from the pat- 
terns, place each pattern over the frame 
material and punch through with a 
marking wheel. The frames can then 


12 


be sawn out and planed to shape. Sid: 
frames Nos. 1, 2, 3, and 4 and bottom 
frames Nos. 1 and 2 are cut from 
straight 1%-in: pieces. Bottom frames 
Nos. 1 and 2 are made in two pieces 
and are joined with floor ties, while the 
other bottom frames are each made in 
one piece. 

Place the frames over the patterns 
while fastening together at the corners. 
They may be fastened with 1%-in. No. 
10 machine screws, with copper rivets, 
or with 144-in. No. 8 flathead screws. 
These fastenings should be set in 
enough on the forward frames to allow 
for beveling. 

The transom planking should be 
screwed to the inside transom frames 
with 1-in. No. 7 screws spaced 3 or 4 
in. apart. The inside motor blocks are 
made from the same material as the 
planking. The motor blocks and tran- 
som frames on the outside of the tran- 
som are fastened with 144-in. and 1%- 
in. No. 8 screws. 

Nail temporary pieces across the top 
of side frames Nos. 5 and 7; then mark 
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11 B- -: 
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White cedar, red cedar, 


Planking, decking, 
and seats 
Battens 


transom, 


Spruce, mahogany, 


Frames, transom frames, 
seat frames, motor blocks, 
deck beams, and keel 

Floor boards 

Chines and inner chines 

Sheer battens and inwale 

Stem, knees, and breasthook 

Fender and sheer molding 


Flathead brz ‘ass, galvanized, ¢ 
7; 2 gross 1%” No. 8: 6 doz. ! 
doz. 1% "No. 
I 3 copper or galvanized nails 

” half-oval brass, aluminum, 
spat varnish; 1 outboard fin 2 
and 1 pair oarlocks 





mahogany, cy 
(in order of 


white oak, fir, 


flathead bri ass or galvanized mac chine 
7 oval-head brass screws; 3 Ib. 1” 


MATERIALS FOR THE FISHERMAN‘S BOAT 


redwood, spruce, fir, or white pine 


prejerence) 


press, 


For hull 11 ft. 6 in long. For _ 9 ft. 3 in. long 
10. Pc. Size No. Size 
ae a me eS 
‘iit &7 
x l 


8 
5 /16” 
“x 1%" ee 


1 
1 
cedar, cypress, redwood, or yellow pine 
For hull 11 ft. 6 in long. For hull 9 ft. 3 in. long 
No. Px Size No. Pc. Size 

60 lin. ft. 34” x 4” 60 lin. ft. 4” 
24 lin. ft. 


24 lin. ft. 34” ¥ 
"ee x 

” @ 256" a §2’ 
" ¥ . ss 12’ 
a 

Q’ 


114" 3 vin 

1344” x 6” x 134° 3 
” half-round 1 half-round 14’ 
long “long 


mr ( admium-plated screws - follows: 5 gross 1” No. 
” No. 8; 6 doz. 2” No. 1 Also 4 doz. 144” No. 10 
screws, and 4 doz, ON. ». 10 hexagon nuts; 3 
copper or galvanized nails; i lb 
1 qt. marine glue; 4 yd. cotton flannelette 6 ft. 
or ga vi anized iron; % gal. marine paint A 1 -. 
"x 6” or larger, cast aluminum; 3 lifting handles 


l 
4 4 
3 3 
1 l 
2 2 








Transom and complete 
set of frames. Details of 
stem and other parts 
are given at the left 


The frames are placed over the full-size paper pat- 
terns while being fastened together at the corners 


the center line on these pieces and on 
all bottom and deck frames. Notches 
for the keel can now be cut in the ex- 
act center of the bottom frames, in- 
cluding the transom frame, but not 
into the transom planking. The stem, 
stem knee, and transom knee are next 
cut out according to the measurements, 
and the stem and stem knee fastened 
together with 2-in. No. 10 screws. The 
exact angles of the stem and rabbet 
can be determined after the stem is 
set up in position. 

The boat should be built upside down 
on a framework supported from the 
floor or from two timbers as shown in 
the photographs. The essential part of 
the framework is the keel form on 
which. the keel, stem, stem knee, tran- 
som knee and transom, and all the 

° frames will rest. Cut 
the keel form from 
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any cheap lumber 
according to the 
measurements given 
in the drawings. Cut 
notches where the 
frames’ will rest. 
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OUR TESTED BLUEPRINTS WILL HELP YOU BUILD BETTER PROJECTS. 


SEE PAGE 96. 57 





of the keel form. Nail up- 
rights to the keel form at 
stations 1, 2, 3, 5, and 7; set 
the form up at a convenient 
height for working, and brace 





as shown. The uprights must 
be perfectly plumb and at 
right angles to the keel form. 
The frames should be set in 
the notches and temporarily 
fastened to the uprights in 
such a way that their center 
lines are perfectly plumb and 
at the center of the keel form. 

The keel, stem, stem knee, 
transom, and transom knee 
may now be set up in place. 
Screw the keel to the frames 
and transom frame with 1%- 
in. No. 8 screws and to the 
stem knee and transom knee 
with 2-in. No. 10 screws. The 
transom is also screwed to the 
transom knee with 2-in. No. 10 screws; 
but first make sure both are in line. 
Fasten the stem and transom in posi- 
tion with temporary braces to the floor. 

Notches for the chines and inner 
chines can now be cut into the frames 
and transom frame, but not into the 
transom planking. First clamp a bat- 
ten in place to make sure of getting a 
true curve and the proper bevels. Cut 
the chine pieces down to about % in. 
where they are to be notched into the 
stem, as deeper notches would weaken 
the stem. Now the stem may be dressed 
down and the rabbet cut. 

3efore being fastened, the chines and 
front part of keel should be wrapped in 
rags and soaked with boiling water. 

The chines and inner chines should be 
fastened to the frames and transom 
frame with 1',-in. No. 8 screws. Fasten 
the chines at the stem with 1',-in. No. 
8 and 2-in. No. 10 screws. 

(TO BE CONCLUDED) 
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_BAT TENS 


A rabbet must be cut into the 
stem at the correct angle and 
of sufficient depth to receive 
the ends of the planking. The 
ends of the chines are cut down 
to about % in. where they are 
notched into the stem so that it 
will not be weakened too much 


The final step is to true 
up the entire frame. Keel, 
chines, inner chines, frames, 
and transom must be beveled 
so that the planking will 
fit the framework perfectly 

















GATTEN 





Framing 


BREAST HOOK 














Assembly drawings of the boat. It can be 
reduced in length to 9 ft. 3 in. if desired 
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URABLE and at- 
tractive bagsfor 





carrying swim 
suits and towels 
can be made from old 
automobile inner tubes. 

The woven type, 
shown above, requires 
i wooden form with 
nails spaced 1 in. apart 
along one long edge, 
starting 14 in. from the 
end (Fig. 1). Cut 14-in. 
wide strips from tubes 
of two different colors, and do this as 
near the outer circumference as possible 
or the strips may be too short. 

Take one strip, hold the middle of it 
against the bottom of the board at A, 
bring half the strip around the first nail 

B, and back to the bottom of the 

ird at C. While holding on to that 
end, turn the board over and bring the 
ther half of the strip on the other side 

the board, around the same nail, and 

k to the bottom of the board. Tie the 
two ends tightly together at C, after 
stretching the strips slightly. 

Do the same with the other strips 
until you come to nail 5. Start a long 
strip at the bottom, bring it up on the 
right of nail 5, tie it temporarily to the 

il, and carry it high enough to make 

iandle. Skip two nails, come down to 

e left of nail 8, and tie temporarily. 
Bring it down to the bot- 
tom, around the other 
sile up to nail 8, and tie. 
Continue up far enough 

form the other handle, 

1 come down to the 
right of nail 5. Tie it, 
bring it back to the bot- 
tom, and tie to the first 
end of the same strip. 

Start another long strip 

the right of nail 8, 
ginning at the bottom. 
Pring it up to the nail 
ind tie it to the other 
ndle piece. Carry it up 
{ around to make one 
hindle double thickness. 
Pring it down to nail 5, 
1 tie it to the other 











CEMENT STRIPS 





How the foundation strips of rubber 
are applied to the wooden form. It 
should be noted that each handle is 
made of two pieces, cemented later 


Here the bowed-out part of 
the tube forms the middle 
of a sturdy, capacious bag 





wim-Suit Satchels 


MADE FROM OLD INNER TUBES 


NAILS 1" APART 
1/," 
we 2 


fy te 














TIE ENDS 


strip. Then come down around the bot- 
tom and up to the nail again. Tie it to 
the handle on the other side, doubling 
that handle. Come down at right of nail 
8 to the bottom and tie it to the first 
end of that strip. Fill in the nails be- 
tween the handle pieces in the usual 
way, and finish covering the board. 
Start weaving with strips of the other 
color. When you come tothe second row, 
you have to take two of the foundation 
strips together (just the two on the 
edge). As soon as you come to the end 
of a weaving strip, tie a new strip tight- 
ly to it with string. Have the joint come 
under one of the foundation strips. At 
the very bottom, weave the end in and out 
under the other strips until it holds. Now 
pull out the nails, and slip the bag off 
the board. Weave a strip of the founda- 
tion color through at the top to take up 


By 
oe MARIAN 
M. 
BLISS 
























the slack where the nails were fastened. 

Cement the ends that have been tied 
together and where the strips were 
pieced. Also cement the double thick- 
nesses of the handles. Always roughen 
the rubber before cementing. 

Two simpler bags are shown in Figs. 
2 and 3 below. 


Three 27-in. 
shoe laces are 
used for the 
edges, and cord 
or rubber to 
close the bag 





HOLES 1/2" 
“ FROM EDGE 
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HAVE YOU SEEN OUR LIST OF CONSTRUCTION KITS ON PAGES 18 AND 19? 
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Right, remove the hook and 
use a tire patch as a strap 
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Firmly held against the 
side of the washtub, the 
hose can't thrash about 


Model Yacht Sails 


of Oiled Silk 


MATERIAL similar to that 
used for women’s transpar- 
ent raincoats and common- 
ly referred to as “oiled silk” 
is sometimes used for the 
sails of model racing yachts. 
Since it is nonporous, the 
material holds the wind well, 


and the fact that it is so 
slippery reduces the _ so- 
called “skin friction” of the 


sails. The model shown be- 
low was tried out in the 
yacht basin at Central Park, 
New York, with great suc- 


cess.—WaALTER GOTTLIEB. 





Cut from transparent raincoat 


material, these sails reduce 
skin friction and hold the wind 
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Washing-Machine Hose Held by Suction Cup 








A HOSE used for filling a 
SUCTION-CUP washing machine and tubs 


/ COAT HOOK 


may be prevented from 

~ / aia thrashing around by apply- 
QB _ Been ing a rubber suction cup an 

. aur") inch or two from the end as 
Ell shown. If the suction cup is 


i, “nae 

“" moistened, it will hold the 
SSE HOSE hose securely against the 
if. bi side of the machine or tub. 
Qi SUCTION When hot water is used, 

place the cup above the wa- 

ter level so that it can be 








removed without burning 
the hands. 

If a drain is available low- 
er than the tubs and ma- 
chine, they can be emptied 
by siphoning the water. Fas- 
ten the cup so this end of 
the hose is near the bottom 
of the tub; then attach the 
other end to the water sup- 
ply, fill the hose, disconnect 
it, make a kink in it if nec- 
essary to prevent the water 
from running out, and place 
over the drain.—E. E. S. 














Compact 
Cover for 
Binoculars 


MUCH more convenient and durable 
than the usual case or bag in which in- 
expensive field glasses are sold is the 
homemade cover illustrated above. A 
snug-fitting leather cap is made fo! 
each end of the instrument and con- 
nected with a piece of leather. The 
case may be folded with the smaller 
cap nested inside the larger. Old work 
shoes provided the leather for the orig- 
inal cover.—JOHN M. AVERY. 


Air Conditioner Constructed 
from Auto Radiator 


OVERFLOW PIPE RUBBER OLD RADIO <7 
CLOSED AT TOP ASKET CABINET \ Par wit 
: a, ———— 
, 2 - “ 
\* ae - . 
: HOSE | (om ° 
< I] | 
N SMALL |} | 


GOOD-SIZED room can be cooled 
A almost instantly by the home- 
made air-conditioning unit illustrated. 
A stream of water about 1% in. in di- 
ameter flowing through the radiator 
is usually sufficient to keep the tem- 
perature from 7 to 8 deg. below that 
elsewhere in the house, and the cost 
of operation, according to close figur- 
ing, is about eleven cents a day. 

Besides the electric fan, which 
should be of fairly large size (not 
smaller than 11 in. in diameter), the 
principal parts are an old automobile 
radiator, which cost $3.50, and a dis- 
carded, old-style radio cabinet, bought 
for fifty cents. The shutters, which 
enable the breeze to be directed as desired, came 
with the radiator. Any available type may be used. 

The method of assembly is made clear in the 
drawings. The water can be piped to the inlet in 
any convenient way. The outlet, if carried to a 
drain, should not, of course, be connected below 
the trap, for sanitary reasons. 









A small, continuous stream of water through the radiator is 
sufficient to reduce room temperature about eight degrees 





One effect 


of the air conditioner 
which also adds greatly to comfort on 
humid days, is to condense considerabl: 
moisture out of the air as it passes 
through the radiator. The water is col- 
lected in a small pan and drained once 
a day.—CASE VIS. 
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CLARK 





The wings are attached to the fuselage with 
pins. Right, the completed model, which has 


a wing spread of 9 in. and a 534-in. fuselage 


N THE light plane field, an unusually 
ittractive design for model makers 
is the new Gwinn Aircar, a two-place 
cabin biplane with tricycle landing 
gear and automobile-type controls. It 
was developed primarily to meet the 
demand for a low-cost, easy-to-fly air- 
plane for private use. 


‘ % 


Forty pieces are required to build 
this %-in. scale model of the plane. The 
wings are made of wood with card- 
board or fiber flaps glued to the rear 
edges. You will note that the upper 
wings have a decided negative angle of 
incidence. Cut pockets to take the ends 
of the N-struts, which should be set in 
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AIRCAR 


...a simply built scale model 
of a novel two-place biplane 


cement of a type that 
will stick to both 
wood and metal. The 
pins that support the 
horizontal tail will al- 
so hold the vertical 
tail in place. Indicate 
the streamline hinge 
with a gob of glue. 

The colors for the 
model are as follows: 
dark blue _ fuselage, 
landing gear and 
vertical tail; light 
gray wings, horizon- 
tal tail, and propeller; 
black windows and 
details. 

The specifications of 
the Aircar itself are: 
height, 6 ft. 10 in.; length, 

weight empty, 1,025 lb.; 
useful load, 555 lb.; engine, Pobjoy 
Niagara” II, 90 h.p., geared. Perform- 
ance: maximum _ speed, 120 m.p.h.; 
cruising speed, 109 m.p.h.; cruising 


span, 24 ft.; 
16 ft. 3 in.; 


range, 495 miles; service ceiling, 10,000 
ft.; landing speed, 49 m.p.h. 
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Front, side, and top assembly views, and details of the fuselage, wings, 









vertical and horizontal tail, and other parts. 





Note the inch scale 
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Early arrivals at 
a meeting of the 
Lakeside Home- 
workshop Club, 
Muskegon, Mich., 
start to work on 
their projects while 
waiting for the 
business session 





HEN busy in 
your home 
workshop, are 
you often con- 
fronted with problems 
difficult to solve? Can 
you cut a good rabbeted 
joint with a circular saw ? 
Can you glue a chair to- 
gether so it will hold a 
lifetime ? Do you know how to care for 
shop tools, and the correct way to use 
them? You can probably find the an- 
swers to these and other problems in 
books and magazines, or by the tedious 
trial-and-error method, but the easiest 
way is to join a club affiliated with the 
National Homeworkshop Guild. 

A musician must practice systemat- 
ically for years before he becomes pro- 
ficient, but this need not be true of the 
home workshop hobby. Home workshop 
clubs are composed of men like your- 
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FREE—INFORMATION ON HOW TO ORGANIZE A CLUB. SEND A STAMPED ENVELOPE. 


Left, Charles Schinke demon- 
strates uses of the bench saw 
for members of the home work- 
shop club in Fairmont, W. Va. 


Projects of the New Bedford 
(Mass.) Woodcraft Club 
which won first prizes at the 


local Y.M.C.A. hobby exhibit 


self (and some women, too) who want 
to improve their craftsmanship and get 
the most enjoyment out of it. As clubs, 
the members can obtain the services of 
experts who will give lectures, demon- 
strations, and advice. The clubs also 
provide an opportunity for the ex- 
change of ideas, and the beginner is 
able to benefit by the critical judgment 
of more experienced amateur craftsmen. 

In a period covering only three 
months the Lakeside Homeworkshop 
Club of Muskegon, Mich., for instance, 


















arranged talks and demonstrations on 
the following subjects: wood finishing, 
wood turning, uses of the circular saw, 
archery, interior decorating, period fur- 
niture, home workshop hints, and lay- 
out work. 

An even more varied series of pro- 
grams has been enjoyed by the Union 
County Craftsman’s Guild of Elizabeth, 
N. J. There have been demonstrations 
of glue uses, tool sharpening, and var- 
nish; illustrated lecture on abrasives, 
visits to the Thomas Edison Vocational 
School and a silver-plating shop, lec- 
ture on wood finishing, talk by the 
president of the New. Jersey Crime De- 
tection Bureau, and moving pictures. 

A complete workshop was set up at 
a meeting of the Town Hall Homework- 
shop Club, Ottawa, Ill., and a talk giv- 
en on “The Value of a Hobby.” A 
demonstration of the drill press fol- 
lowed. Forty men attended and eleven 
new members were signed up. 

The Brunswick (Me.) Homeworkshop 
Club had talking moving pictures at a 
recent meeting. Officers for this year 
are S. N. Francis, president; William 
Sparks, vice president; W. A. Duquette, 
secretary-treasurer ... Robert Howard 
was host to the LeRoy (N. Y.) Home- 
workshop Club in the enlarged indus- 
trial arts shop of LeRoy High School 
Plans were discussed for the club’s 
third annual display contest ... Nor- 
wood Teague, of the Kemp Homework- 
shop Club, Goldsboro, N. C., has made a 
jig saw out of an old sewing machin¢ 
which uses band-saw blades . . . East- 
er toys for poor children were made by 
the Bison Builders Club of Buffalo, N.Y. 
... T. E. Stepan demonstrated how to 
glue a joint with hot glue at a meet 
ing of the Vicksburg (Miss.) Home- 
workshop Club held at his home . 
The Eddy and (Continued on page 88 
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Rack Specially Built 
to Hold Lathe Tools 


CONVENIENTLY arranged tools are an 
incentive to good workmanship. A shelf 
made from scrap lumber as shown is a 
handy place for all lathe tools, wrenches, 
chucks, and other accessories. If possi- 
ble, construct it so that it projects from 
the wall right up to and almost over the 
top of the lathe. 

Be sure to note the slanting block 
at the back of the shelf on which the 
chucks and centers are mounted. Your 
work will be speeded up considerably 
ecause you will no longer have to 
search for mislaid tools.—E. E. 


Carrier Aids in Gathering Stunted Crops 


IN FARMING areas badly affected by 
lrought, where crops have withered 
under the blazing heat of the sun, it 

iften necessary to gather for stock 

whatever grain is left. This work 

’ be made easier by rigging up a 
carrier like the one illustrated, which is 
attached to a 4-ft. mower. A sheet of 
galvanized iron 5 ft. square is turned up 
6 in. on each side and fastened to the 
cutter bar with four small bolts through 
a piece of strap iron, which holds it 
from beneath. 

. rake, in this case made of a willow 
handle wedged into a wooden bar and 
braced with wire, is used to pull back 
the grain as it falls. When the carrier is 
Tu the hay may be raked off in 
bunches and collected later whenever 
convenient.—NORVAL WRIGHT. 
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A DECORATIVE glass 
shelf for the bathroom 
can be made from a piece 
of plate glass 4 by 19 in. 
and three pieces of 14-in. 
pine. Enlarge the pat- ' 
terns to full size and cut 
the two brackets and 
back panel. Cut the 
groove in the brackets so 
it will be a tight fit for 
the glass. Paint the panel 
background blue-green, 
the fish orange and 
white, and add a few 
wavy white lines, as 
shown in the illustration 
at the right, to give mo- 
tion to the water. You 
can, of course, use differ- 
ent colors if those sug- 
gested clash with the 
present color scheme of 
the room. 

The front edge of the 
glass must be polished 
smooth to prevent injury. 
If the shelf is placed in 
the grooves immediately 
after the wooden parts 
have been painted, the 
paint when dry will hold 
the glass securely with 


Ornamental Glass Shelf 
for the Bathroom 


Placed above the 
wash basin, this 
decorative shelf 
enhances the bath- 
room. Right, how 
the parts are made 











































moisture-proof joints.— 
HAZEL F. SHOWALTER. 











Galvanized iron at- 
tached to the mower 
acts as a carrier. 
Note that sides are 
turned up about 6 in. 


As the hay falls onto 
the metal tray, it is 
pulled back from the 
knife and cutter bar 
as shown at the left 
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Foolproof Way to Hang 
Half Window Screens 


HALF screens are frequently fitted on 
the outside between the blind stops of 
windows so that they slide up and down, 
but they are likely to become stuck 
either with paint or from swelling. To 
avoid this, they may be hung between 
the outside casings by using wire hooks 
made from No. 9 galvanized wire, as 
shown. Shim the screen up about 1/16 
in. before driving the wood screw on 
each side. The space between the blind 
stops is filled with a square strip tacked 
fast to the screen. The lower end is 
fastened by a 114-in. hook and eye. To 
remove, simply unfasten the hook, push 
the screen out a few inches, and lift it 
off the screws.—H. N. ROWLAND. 












































HERE is no word that exactly 
fits the rig of our new ship model, 
the Alabama.* Officially rated as 
a bark, she was really more near- 
ly a topsail schooner. She would lie 
very close to the wind and maneuver 
handily. Her speed, independent of the 
engines, was from 10 to 12 knots; with 
engines, up to 15 knots. 

Black fishline may be used for the 
standing rigging if you prefer, and, in 
fact, is advisable unless you have had 
previous experience in ship model mak- 
ing. The original ship, however, had 
Swedish iron wire standing rigging, so 


*This is the sixth in a series of articles telling 
how to make a scale model of the famous Con- 
federate commerce raider 





Bowsprit, jib boom, and dol- 
phin striker. Note how the 
- parts are rigged with chain 


MATERIALS FOR RIGGING 
Deadeye 3 in., 48; 5/32 in., 72. 
Block 3/32 in., 91 single 6 double 
in., 37 single, 8 double; 5/32 in., 
le 5 doul ] ) le 
doul 
1 small gla ! | 
Black chain: 16 links to the inch, 14 in.; 
link, 40 in link, 12 in. 
Rigging line (in feet) 
1 b ( d ( 
wire* l ( ts 
brown cord | ° } 3 
black cord } 
‘Captain McCann used galvanized-iron sash 
cord wire, which he unwound. Black cord is 
easier to use and may be substituted 
Spool No. 1 sewing cotton or size-A 
ilk for ratlines 
1 ft. heavy cord for gun breeching. 
Sailcloth 18 by 24 in. Three flags. 














Diagram showing 
actual thickness 
of the five sizes 
of line required. 
Standing rigging 
is black; running 
rigging, all brown 


Partly rigged model. Captain 
McCann set fore-and-aft sails 
early because the fore and main 
trysails are hard to reach later 


I rigged my model with wire. This is a 
far more tricky job because the wire 
has no stretch, yet it must be quite 
tight. All shrouds and backstays must 
therefore have their deadeyes turned in 
at the exact height. Of course, once 
up, the fact that the wire does not 
stretch has the great advantage that 
the rigging does not give and take 
with changes in the weather. 

Galvanized-iron sash-cord wire is ex- 
cellent for the purpose. This has six 
strands, one of which I used full size 
for the lower rigging. Then each strand 
has seven wires, which, divided into 
four and three and twist- 
ed up a bit more, serves 
for such as the topmast 
shrouds, topgallant and 
royal stays, and back- 
stays. The strands must 
be well rubbed down and 
pulled through the fingers 
until they lie straight 
before any attempt is 
made to use them. 

The deadeyes (and lan- 
yards) are the same as 
for hemp rigging—5/32 
and \ in. in diameter. 

The lower deadeyes are wire strapped 
to lie close on the channels. The ends 
of the straps (chain plates) are flat- 
tened and drilled for two pins. 

Ship the lowermasts and rig in the 
usual way. Seize a deadeye into the 
end of a cord (whether or not you use 
wire), pass the end up through the 
lubber hole on the _ starboard side, 
around the lowermast, and down. Seize 


TOPPING 
LIFTS 












a deadeye in this end so that both 
deadeyes will lie just clear of the rail 
when brought down tight with the lan 
yards. Seize both parts of the shrou 
together under the top. Now do the 
same on the port side, and continu 
until all the shrouds are on. 

Sheerpoles are thin, stiff wires seize:| 
to the top of the deadeyes to prevent 
them from turning. 

Before the ratlines are put on, the 
shrouds should be painted black. Lac- 
quer is the best for this. Be careful 
not to spatter the deck. 

Ratlines (steps) are clove-hitched to 
each shroud, \% in. apart. Use 
No. 100 sewing cotton or size- 
A silk. 


At left is a sketch of the main 
lower yard to show the topsail 
sheets and topping lifts. Below, 
how deadeyes are set at mainmast 
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Rigging the ALABAMA]. 
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Model 


By CAPT. 
E. ARMITAGE 
McCANN 


A close-up photo of mainmast 
top. There are three shrouds on 
each side, with '/g-in. deadeyes. 
Sheerpoles and ratline are re- 
quired as for the lower rigging 


tays are passed 
through the lubber holes, 
around the masthead, 
and down. Turn the ends 





"Catting the anchor" of the “Alabama.” 





back and seize to form 
eyes, and with lanyards 
bring these down to the eyes in the 
knightheads at the fore, and to eye- 
bolts in the deck for the mainstays. 
The mizzen stay is single, with a long 
eye around the masthead. 

hip the lower caps and the topmasts 
With their crosstrees. Pass the topmast 
Shrouds and bring them down tight, 
using -in. deadeyes, three to a side. 
Give this rigging sheerpoles and rat- 
lines as for the lower rigging. 

opmast backstays are passed simi- 
lar'y around the mastheads, one pair 
at each side. I used a full strand of 
Wire and 5/32-in. deadeyes. 

»pmast stays. The first, at the fore, 
IS part of a strand, used double. It 
Passes over the crosstrees and around 





the masthead. The lower ends go over 
the cleats in the bowsprit and back to 
bolts in the bow, where they are drawn 
tight with lanyards. 

The next stay, which is the inner jib 
stay, starts with a long eye at the 
masthead, goes through a hole in the 
jib boom, through an eye in the dolphin 
striker, to a bolt in the bow under the 
cathead. (This stay, of course, cannot 
be rigged until the jib boom and dol- 
phin striker have been put in place as 
described a few paragraphs later on.) 
Small rings have to be rove on the 
stays for the jibs before reeving the 
stays through the jib boom. These 
rings are easily made by cutting a 
small chain apart at every other link 
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In steady cadence, the sailors tread the deck 
to turn the heavy capstan—and the ship is off on another raid against Union commerce 


and using the whole links on the stays. 

The main topmast stay is single, 
with a long eye at the masthead. The 
end passes through a hole in the fore 
cap, and is turned back and seized. 

At this point I thought it wise to set 
the fore and main trysails, because 
they are awkward to get at later. In 
fact, they would be correct if put on 
before any rigging, but as we have not 
yet described the sails, they may be 
left for the present. 

Jib boom is rove through the cap, 
has its heel on the cleat, and is there 
lashed to the bowsprit. 

Dolphin striker. This can be of wood 
up to 3/32 in. thick, but is better if 
made of 1/16-in. brass rod. The top 
end is filed to a point to stick into the 
cap. To the lower end are soldered 
three sets of double wire eyes. From 
the koom end a small chain is carried 
to the lowest eye. From the correspond- 
ing eye abaft, a double chain is taken 
aft, one end leading to each cathead, to 
which it is drawn very tight with lan- 
yards. The other eyes are for the stays 
to lead through. 

Whiskers take the place of the old- 
time spritsail boom to spread the boom 
guys. They are represented by stiff 
wires, flattened and nailed to the cat- 
head, with (Continued on page 85) 
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Bot: 


When molding the pie-crust lip, a jig is 
placed under the wood to guide the shaping 


HIS pie-crust table fits gracefully 

into almost any scheme of furnish- 

ings. The original was made of 

curly maple, although plain maple, 
mahogany, or other fine wood may be 
used. 

The %-in. curly-maple plywood top, 
the stock for the pie-crust lip, and the 
feet and leg may be obtained from a 
craftsman’s supply house. Plain maple 
is available at most well-stocked lum- 
beryards, but if it is used and the top 
is made a solid piece, the joints should 
be doweled. 

Saw the top about 17 in. in diameter, 
draw a 16-in. circle, divide it into 
twelve uniform sectors, and mark a 
space of 1% in. at each division as 
shown at A. 

Make a wide template of hard paste- 
board to include two full sectors plus 
3 in. at each end or enough more than 
three sectors to allow for fitting. Fasten 
temporarily to the table top. 

Continue through the template the 
16-in. circle, draw circles 7/16 in. and 
9/16 in. inside of it, and draw the pie- 
crust contour of the inner edge. Mark 
the 112-in. spaces on the 16-in. circle; 
then draw the outside contours and a 
circle 44 in. beyond. On this punch the 
centers of six holes indicating the cen- 
ters of the pins shown in one of the 
photographs. These holes will be cut 
off when the top is band sawed to the 
finished size. Mark another circle 14 
in. from the inner edge of the template, 
cut the template to that width, and 
shape the inner edge accurately. 

Prepare a jig as shown in the same 
photograph, preferably from quarter- 
grained maple, ‘4 in. thick and at least 
2 in. wide. Mark the inner edge from 
the template and shape it carefully. 
Make the pins from %-in. No. 9 or 
No. 10 screws. 

Select straight %-in. stock for the 
pie-crust lips and mark them in sets, 
right and left. Have the grain in each 
piece coincide closely with that of the 
table top where it is to rest. Roughly 
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THE SECRET OF SHAPING THE TOP 



















4 Pie-Crust Table 





















































Jig with pins in place © 
and a billet before it 
is finally trimmed. At 
left are the drawings 


— Wel | 
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By 
CHARLES 
A. 

KIN 


Made of selected 
curly maple, the 
table is enhanced 
by the delicately 
molded edging 
around the top 





band-saw the contour of the inner edge to within 
about \-in. of the line. Mark and drill holes to 
fit closely the pins in the jig. Then mold the lip 
pieces on the shaper as illustrated. The edge of 
the jig, which is under the stock, rides against the 
shaper collar and insures an accurate, uniform cut. 

Locate point B on each sector radial line, fit 
each lip section so point B rests on its radial 
line and the curves coincide, and make the joints 
as at C. Place small brads so each piece may be 
easily removed and replaced. 

Sandpaper the top, glue 
one lip in place, and then 
add the adjoining lips as the 
setting of the glue permits. 
Mark the outside line around 
the table, band-saw accu- 
rately, file the edge smooth, 
mold the underside, and 
sandpaper. 

The remainder of the con- 
struction is of a familiar 
and conventional type. It is 
best to cut %-in. dovetails 
in the feet to join the leg 
securely. 

The finishing may be as 
described in previousarticles 
on that subject, although 
the original table was very 
simply finished with a stain 
of boiled oil, turpentine, 
burnt umber, and japan, fol- 
lowed by three coats of shel- 
lac, well rubbed down. If the 
table is to be exposed to hot Shaping the foot with a sanding disk mounted in a dri 
dishes or alcohol, a heat-re- press. Note the dovetail for joining to the pedestal! 
sisting varnish may be used. 
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fre marvelous beauty of 
butterflies lends itself to 
decorative tray making 


HOSE flashing jewels of your gar- 
den, the butterflies, can be pre- 
served for decorative purposes in 
the form of butterfly trays, pic- 
tures, furniture panels, and table tops. 

First, you will need a cyanide jar in- 
to which to place the butterflies when 
caught. Since cyanide is a deadly poi- 
son, never to be handled or used with- 
out the most extreme caution, it is best 
to buy a prepared jar from a dealer in 
naturalists’ supplies or have a local 
druggist make one up or obtain one for 
you. 

Making a jar is, however, quite easy 
if you can obtain the cyanide. The 
usual method is to drop a few lumps of 
cyanide into a wide-mouthed, screw-top 
jar and add some cotton to keep them 
from rattling around. This layer is cov- 
ered with a pasted-in disk of strong, 
perforated paper so the gas will escape 
into the remainder of the jar. 

Another method, which the writer 
follows, is to put an ounce or so of ei- 
ther potassium or sodium cyanide in the 
bottom of a pint fruit jar and pour half 
an inch of plaster of Paris and water 
over it. Leave the jar open in the open 
air until the plaster dries; then put on 
the cover and leave it on because the 
cyanide is so very poisonous. The jar 
should always be kept tightly covered, 
both to conserve its strength and for 
safety. Of course, it should be conspic- 
uously labeled and kept out of the 
reach of children. 

‘o catch the butterflies, nail a hoop 
on the end of a stick and sew or tack 
on a piece of mosquito netting. When 
a utterfly has been captured, open the 
cyinide jar, thrust it into the net, 
mouth first, until you get it around the 
butterfly at the end of the net; and 
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f. BRASS ROD DRILL FOR R.H. 
He OR %" DIA oO WOOD SCREWS 
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G Y LENGTH BEFORE 
‘ ENDING- 8" 
*—— ABOUT 31%)" ‘ wie 
Details of Handle 
Troy handles may be purchased in a variety 


of styles or made from copper or brass rod 
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tertly Trays 


By LEE M. KLINEFELTER 
























Left, a tray and a wall frame 
or picture. Above, a simple 
type of drying board. Below, 
spreading the butterfly wings 
































































hold the cap tightly over 
it from the outside of the 
net until the butterfly is an- 
esthetized. Then you can 
disentangle the net and 
replace the cap properly. 

In handling butterflies, 
be careful not to touch 
their wings, for the tiny 
scales rub off easily, leav- 
ing little more than a 
skeleton. 

When removed from the 
jar in a half hour or more, 
the butterflies should be 
spread out on a drying 
board. This is best made 
from balsa, basswood, or 



















white pine to take pins , “8 BUTTERFLY , 
easily. A pin through the is Uda / GLASS 
center of the body will 7 <% 317 ie Caren 
hold the butterfly in place [+ “Si7* dies or 
while the wings are spread bo 4 "—of Section Through Frame ~~ FELT 


out and pinned down. The 
wings, which should be 
brought well forward as 
shown in the photos, can 
(Continued on page 92) 


How the parts of the tray or frame are assembled. Note 
that the rabbei in the molding is extra deep to allow 
for the quilting cotton. Above, arranging the butterflies 
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Machining Thin-Walled Hoods 


Tightening the supplementary jaws. 


Note the small 


THIN-WALLED hoods and sim- 
ilar parts that are hard to 
chuck without springing them 
out of shape can be held for 
machining as shown. One end 
is placed on two points of an 
angle plate bolted to the chuck, 
while the third point of support 
is supplied by a small block of 
metal held fast upon the bot- 
tom extension of the chuck jaw 
opposite. Supplementary jaws 


uo & HEXAGON- 
4 RD oye 


| “i -20 screw 


HEAD BOLT 


Cross Seetion of jaw 


screw jack across the opening and the hold-in center 


Precision Turning with Worn Lathe Chuck 


WHERE there is no allowance for 
truing a piece of small round stock, it 
can be held for precision turning as 
shown even if the chuck is considerably 


A small round bar set up in the lathe so it will run 
true in spite of a slight wabble in the chuck jaws 
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worn. The steady rest is set up in the 
usual manner 6 or 8 in. from the face of 
the chuck, and a scrap of round stock 1 
or 11% in. diameter is centered in the 
steady rest. The jaws are locked 
tight and a hole is drilled 
through the piece that will be a 
snug running fit for the stock. 
The bar to be machined is then 
run through the spindle, the 
chuck, and the hole, extending 
far enough to make the part 
desired. 

For each new cut it is neces- 
sary only to release the chuck 
jaws, slide the stock ahead far 
enough to make the next part, 
and again lock the chuck. An oc- 
casional drop of oil on the stock 
where it passes through the 
piece in the steady rest will keep 
it from running hot and perhaps 
grabbing.—R. GERALD BULLARD. 


SMALL BRASS 
BEARING 


———~ 


; ‘CENTER 
Hold-in Center 


« 


are then made from short %-in. bolts, 
the ends of which are machined for 1% 
in. to slip snugly into the countersunk 
screw holes in the universal chuck jaws. 
The heads of the bolts are drilled and 
tapped for 4-in. machine screws. In 
sert a small screw jack across the open 
end of the hood, set the regular chuck 
jaws, and tighten the supplementary 
jaws with a screw driver. Use a long 
hold-in center with a small brass bear- 
ing.—O. R. S. 


—___. POINTS OF 
—-—— SUPPORT 
FOR HOOD 


cece 
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¥ BOLT —~ 


WASHER 
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tingle Mate 


SMALL PIPE 
a ee 
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Cr055 Section 4 
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Everlasting Handles 
Made from Springs 


CooL, everlasting handles for solder- 
ing irons, stove-lid lifters, pokers, and 
the like can be made from old auto 
valve springs. The ends of the spring 
are either squeezed into a notch filed in 
the shank of the soldering iron or other 
device, or they are brazed in place on 
the shank. 
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Reclaimed chisel with pipe handle and solid 
bronze end to take the hammer or mallet blow 


After the pipe handle has been brazed to the socket of the 
wood chisel, it is set upright in the vise and a |/>-in. thick 
end of solid bronze is built up to the diameter of the pipe 


Oxyacetylene Brazing 


Aids in Repairing Tools 


MANY tools may be made or repaired 
brazing with the oxyacetylene torch. 
for example, a special lathe tool is 

‘equired, a piece of high-speed steel can 
lickly be brazed to a bar of mild steel. 

’e save all the short ends of lathe bits 

1 our shop for just such jobs. 
Drill a hole in the mild-steel holder 
or notch it as shown in the circle. Grind 
sides of the bit until bright, set it 
1 the hole or notch, and braze by keep- 
the flame mostly on the mild steel. 
jon't let the bit get more than a bright 
Use a bronze filler rod and a good 
lux, letting the flux melt over the joint 

before applying the rod. 

fter brazing, under no circumstances 
| the tool in water. To do so would 


Press ready for use and, right, the ports. The 
heavy iron plates were cast from wood patterns 


JULY, 1938 


ruin both the bit and the brazed joint. 
Allow it to cool in the air or a draft. 
In the case of an old wood chisel, the 
socket of which has been so badly bat- 
tered a new handle cannot be fitted into 
it, dress up the socket and cut a piece 
of black iron pipe about 4 in. long to 
slip over it. Braze the pipe to the socket, 
and then set the chisel upright as illus- 
trated. Starting on the inside edge of 
the top, place a ridge of bronze around 
the pipe, continuing until the end is 
closed. Next build up % in. of solid 
bronze to the diameter of the pipe. When 
cool, dress off and smooth the end. 
This handle will not damage a ham- 
mer or even a wooden mallet, and if you 
drop the chisel, it will strike handle 


The mild-steel holder and high-speed steel 
bit. Above, how they are brazed together 


first, saving the edge from damage. 
Extra small boring bars can be made 
by cutting a slot in a piece of mild- 
steel rod, grinding a lathe bit, and 
brazing it in place.—W. C. CHENEY. 


This is the second in a series of short 
articles on oxyacetylene brazing. 


Hydraulic Jack Operates Small Shop Press 


EXERTING a pressure of about 5,000 
lb., this hydraulic press is useful for 
forcing bushings in and out, broach- 
ing, forming sheet metal, and other 
jobs in the shop. One of the new 
type oil-hydraulic automobile jacks 
is used for operating it. 

Three iron die-shoe castings, 114 
in. thick by 6 in. square, are required. 
They can be purchased from stock 


at a large machine shop or you can 
make patterns and have them cast at a 
foundry. Note that the center casting 
has two bosses, whereas the top and 
bottom ones are flat. 

The center casting is machined on the 
top surface, and the bosses are drilled 
and reamed to a sliding fit on the 1-in. 
diameter steel rods. The top casting is 
machined on the surface facing the 

center shoe and is bolted 
fast to the ends of the rods. 
These rods must be 
threaded on each end, and 
they are screwed into the 
bottom casting in holes 
bored and tapped to re- 
ceive them. 

The piston of the jack 
presses upward on the cen- 
ter casting. To release the 
pressure, the small valve 
on the jack is opened and 
the castings then come 
apart.—EARL S. ENSIGN. 
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ELICATELY blended tones 
are obtained with the spray 
gun* on both the turned and 

flat surfaces of furniture and 
cabinetwork by what is known as 

“high lighting” or “shading.” 

The best method is to sand the 
initial stain coat when dry with No. 
6/0 single-thick paper, moistened on 
the back to increase flexibility. The 
sanding is done wherever the natural 
contour of the design produces a 
shine or high light. Subsequently the 
stop lines left by sanding are soft- 
ened with a sprayed stain coat ap- 
plied as a moist fog from a distance 
from two to three times greater than 
normal. Then the usual sealer, filler, 
and finish coats are applied. 

When a piece contains two woods 
of extreme contrast such as stump- 
cut black walnut and curly rock 
maple, staining alone is seldom suf- 
ficient to give complete harmony. 
The walnut is first carefully cut in 
with standard walnut water stain; 
and honey maple stain is applied on 
the maple with another brush. Be- 
fore these coats are dry, some of the 
walnut stain is put in a cup-type touch- 
up gun and used as a shade coat to 
blend the areas lightly. 

Lacquer shade coats may be used 
similarly to tone up or accent color 
values on work where the initial stain 
proves too light. This must be carefully 
done with a mist of color that permits 





three articles on paint- 
methods 


is the last of 
equipment and 


*'This 
spraying 


High-lighting the initial stain coat 
with No. 6/0 single-thick sandpaper, 
moistened on the back. The finished 
table, above, appears delicately shaded 


Shading Furniture 


WITH A 


SPRAY GUN 


Using walnut stain to 
shade the light parts 
of a tip table made of 
walnut and curly maple 


By RALPH G. WARING 


the shade coat to dry almost instantly. 

The following is a base formula for 
shade-coat material: 2 oz. oil-soluble 
dye, either walnut or mahogany, chosen 
for fastness to light; 3 pt. lacquer thin- 
ner; 14 pt. high-grade orange shellac; 
14 pt. high-grade wood lacquer. Dis- 
solve the stain in the thinner, add the 
shellac, then the lacquer. Let stand all 
day and strain through double cheese- 
cloth before use. Keep in glass bottles. 





















HOW TO DIAGNOSE 
SPRAY-GUN TROUBLES 


Jerky or fluttery spray. Caused 
by air leak. Look for loose air cap, 
loose fluid tip, clogged vent in cup 
lid, broken cup edge or gasket. 
Excessive spray fog. Due to too 
much pressure for kind and vis- 
cosity of material. 
Spatter. Too much material for 
capacity of gun, or dirty air cap. 
Unbalanced spray. Dirty center 
orifice or air vent in cap. 
Split spray. Too much air pres- 
sure or too wide spray. 
Oil or water spots. Transformer 


|e not stripping, or hose is lying 








©n a cold floor. 








Other toning colors can be made in 
the same way from black, red, or yellow 
oil-soluble dyes; or an ounce of dye can 
be dissolved in a pint of lacquer thinner 
and used to tone up small portions 0! 
the base formula. 

All shade coats should dry at least 
an hour before subsequent finish coats 
are applied. 

Many spraying troubles may be 
traced to poorly cleaned guns. The gun 
should either be put into a closed pail 
of turpentine or lacquer thinner, depenc- 
ing upon the material used for spraying, 
or, better still, taken apart immediate- 
ly, cleaned, blown out, oiled, and reas- 
sembled so it will be in first-class con- 
dition for the next job. 
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Helpful Hints for Motorists 


Door Guard Saves Car’s Finish 


r~ OR those motorists who park their cars in crowded com- 
[~ mercial garages where automobiles are packed in close 
ogether, simple guards that fit over the door handles will 
revent body scratches and dents caused by the handles 
n adjacent cars whose doors are accidentally swung wide 
pen. As illustrated at the right, the device consists merely 
f a length of plywood, notched toward the center so that 
t will hang from the door handles. The sides nearest the ‘ a 
ir body are fitted with a soft felt lining that may be held ~—<— : oe AS ; TES : “ 
n place with rubber cement or household glue.—B. S. - . aed reer e 


Tool Turns Stubborn Thumbscrews 


TOOL that is 
A superior to 
pliers for tight- 
ening rusted or 
jammed _ thumb- 
screws around a 
car can easily be 
made from a few 
half-inch pipe fit- 
tings. Assemble a 
tee, a three-inch 
=——— nipple, and a 







ee 


This guard will protect your 
car doors in crowded garages 























upling as shown Suction Cup Aids Window Repair 
in the diagram. ; jee) 2 : 
Insert a plug in 248 , Pe: 
5 the coupling and | neh WT | — 
sod ike a wide notch ~ pe \ 
in the square end with three hack- 
ap, saw blades held in a frame at the 
[up same time. This notch will fit over 
ot the end of the thumbscrew firmly, 
ar iking it easy to turn.—W. C. 
foe) 
7 = . 
cup is used to 
tor = po a draw glue into a 
. t—TO DASH . crack in window 
er ’ WHEN applying cement to repair a cracked windshield or 
car window pane, it is generally a hard job to get the ma- 
4 terial inside the crack where it will mend the break firmly. 
= I’ve found that a small suction cup is very effective for this 


purpose. Apply shellac or cement to one side of the crack 
and apply the vacuum cup to the opposite side. Pulling the 


, ANGLE" 
5 BRACKET~ 

, ~ P P P 
cup away will suck the adhesive into the crack.—W. C. W. 


Rocking Your Car in Gear 
Opens Distributor Cam 





Mounted ona 








em bracket fastened TO ROTATE the distributor breaker cam so 
llow to one of the that the contact points are at the maximum 
can head nuts, the open position for adjustment, simply put the 
nner choke control is car in high gear and rock it gently until 
Ss ol — poe the gap is widest. It is better than hand 
cranking, because you don’t have to remove 
east the plugs to relieve compression.—P. F. R. 
oats Orr of late-model cars who’ the valve in the air-intake side of 
do not like an entirely auto- the carburetor. When the dash but- 
be niatiec choke can install a hand-oper- ton on the flexible cable is pulled 
gun ed control so that choking can be out, the valve closes, producing full 
pail either automatic or manual, as de- choke. When the button is all the 
end- ed. The manual choke consists of | way in, the valve is completely open. 
ring, forked arm moved back and forth When it is halfway out, the choke 
iate- a flexible-cable control, the prongs’ will work automatically, as if the 
eas- the fork engaging a pin project- hand control had not been installed. 
con- ing from the rod that connects the The driver thus has the choice of 
1itomatic thermostatic spring with automatic or hand control.—W. E. B. 
HLY JULY, 1938 


















MONG the important microscope 
accessories, few that are read- 
ily available to the amateur 
will give him more return for 

his money or effort than a set of light 
filters. Easily made from inexpensive 
materials, or purchasable for a moder- 
ate sum, filters add fascinating color 
contrasts to the objects you place on 
your slides. They bring unsuspected 
powers to even the weakest lenses and, 
if your hobby is photomicrography, 
they make possible pictures that you 
never thought you could catch on a 
photographic film. 

Several of the illustrations on these 





At the right, differential-color disks are being prepared 
by taping centers of one color over rings of another col- 
or. Rings are cut from gelatin with the punch illustrated 


1] 
i] 


One of nature's en- 
gineering marvels, a 
chicken feather, be- 
ing prepared for ex- 
amination with the 


aid of light filters 


pages show what filters can do to bring 
out details of the fascinating structure 
of feathers (P.S.M., June ’35, p. 40) 
viewed and photographed under a mi- 
croscope. Filters of different colors 
and degrees of translucence have vary- 
ing effects on what your microscope 
shows you, and permit you to “hold 
back” certain things appearing on your 
slides, while emphasizing the clarity of 
other things. 

A filter of the kind the microscopist 
uses is simply a translucent, colored 
medium whose function is to absorb 
some wave lengths (colors) of light 
while it permits others to pass. Filters 


A spherical: flask filled with 
colored water acts as a filter 
and also as a condensing lens 
when used as at the left. The 
drawing below shows the yoke 
that holds the flask in place 


EASILY MADE LIGHT FILTERS CAN IMPROVE 
THE PERFORMANCE OF YOUR MAGIC LENSES 


AND REVEAL UNSUSPECTED WONDERS TO YOU 


by MORTON C. WALLING 


are used, in visual observation and in 
photomicrography, for two main pur- 
poses. They make the microscope lenses 
perform better, and they control con- 
trast between the object and its back- 
ground or between different parts of 
the object. 

Filters can help overcome some of 
the shortcomings of cheap microscope 
lenses, and can improve the perform- 
ance of even the best lenses of re- 
search microscopes. If the visible spec- 
trum consisted of but one color of light, 
that is, one narrow band of wave 
lengths, the lens maker’s job would be 
relatively simple. But it happens that 
the visible spectrum contains a num- 
ber of distinct colors, ranging from vio- 
let to red. In passing through a given 
lens, each color is bent or refracted an 
amount different from the other colors. 
The result is that all the colors are not 
brought to a focus at the same distance 
from the lens—violet and blue being re- 
fracted the most and therefore forming 
an image closer to the lens than red, 
which is refracted the least. 

In the cheapest microscope lenses, 
the makers usually try to bring the 
wave lengths we see most easi- 
ly (yellow-green) to sharpest 
focus, and let it go at that. In 
other words, they correct the 
chromatic and spherical aber- 
rations for but one color, if at 
all. (Chromatic aberration re- 
fers to the inability of a lens 
to bring all colors to a focus 
at the same distance; spherical 
aberration, to the inability to 
focus rays passing through the 
edge of a lens on the same 
plane as those passing through 
the center.) Professional-type 
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Help Your Microscope 


i1icroscopes are fitted with lenses hav- 
ag higher degrees of correction, which 
; one reason why they cost so much. 
‘or ordinary work, achromatic objec- 
tives having the chromatic aberration 
corrected for two colors, and spherical 



















U for one color, are employed. For more 

precise work, especially photomicrog- 

iphy with white light, apochromatic 

lenses are used. In these, the chromatic 

berration is corrected for three colors 

and the spherical for two. 

Obviously, if a microscope lens cannot 

- bring all colors to a focus at one point, 
m the image will not be of maximum 
ur sharpness. And, just as obviously, if 
bes you can eliminate some of the colors 
m- and examine the object by one relatively 
k- narrow band of wave lengths, the image 
of will be sharper, because that narrow 

band or color can be focused with rea- 
of sonable sharpness at one point. And Bird feather viewed through different filters. Note the improved contrast at the right 
ype that is where filters enter the picture. 
m- A filter appears colored to the eye a green and yellow one together, will filters in microscopy, the control of 
ll because it transmits some wave lengths work best. For instance, achromatic color contrast, depends also on the 
ec- and absorbs others. If you select a filter objectives used in conjunction with a _ light-absorbing and transmitting prop- 
ht, that transmits the color that the mi- Huyghen’s eyepiece (which is the type’ erties of translucent colored material, 
ive croscope lenses focus best because eyepiece normally employed) produce and on the observing of objects that 
be spherical aberration has been corrected maximum sharpness with Wratten “B’” contain color. If you like rules, here 
nat for that wave band, and absorbs the’ and “G” filters together. is one that you can remember in con- 
= lors that come to a focus either nearer Because a filter absorbs some of the’ nection with contrast control: Con- 
10- e lens or farther away than the trans- light, it reduces the intensity of the trast is in- (Continued on page 96) 
yen itted color, the image willlook sharper. light passing through it. There- 
an The best way to determine just what fore, in order to obtain sufficient a 
rs. lor filter to use is to try different ones’ illumination ‘through the eye- 
hot nd observe which makes the image the piece, you probably will have 
ace st distinct. Usually a green filter, or to increase the intensity of the 
al light source used for observa- 
ing tion. If you use electric light, 
ed, a lamp of greater wattage 

will solve the problem. 

eS, The second great use of 
the 
LSi- 
est 
In Convenient color filters 
the are made by sandwiching 
er- stained sheet gelatin be- 
at tween pieces of glass and 
“ee taping the edges as shown 
ens 
cus 
cal 
to 
the 
me 
igh 
ype 








Handy Eye Shade Prevents 


Confusion of Images 


IF YOU are troubled by confusion of 
images when you look through your mi- 
croscope with both eyes open, this eye 
shade will help you. It is made from an 








DOUBLE TROUGH 
FOR TWO 
“t-— 2" 2” FILTERS 






DTH OF 

FILTER "© old eyeglass frame with a dark frosted 
~e i% ‘ dnaifinns 174 uf en . . 
e 8 8 “+ glass fitted in one lens rim. The other 





--4---- a: aeaeapae _ Here's a handy homemade holder for 
es. See BW--------- = filters of this type. The drawing at 
me ere NB the left shows how the V troughs are 
ue a cone bent from metal. It holds two filters 


rim is reduced in size so that it will fit 
snugly around the ocular holder. 
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By RAYMOND B. WAILES 


You can hold your finger in 
this tiny flame of burning 
phosphorus, without feeling 
any sensation of warmth! 


EIRD lights appearing in the dark, 

substances that mysteriously burst 

into flame, and a magical “cold 

fire’ that will not even scorch your 
finger—these are some of the thrills that 
await you when you experiment in your home 
laboratory with the strange element, phos- 
phorus, and its compounds. 

Fittingly enough, the chemical element en- 
dowed with properties so suggestive of black 
magic was discovered by a medieval alchemist 
in search of the much-hunted philosophers’ 
stone. Early chemists, stoking their distilla- 
tion furnaces to white heat, manufactured 
phosphorus from animal bones mixed with 
sand and charcoal. You can make it in much 
the same way, but in a fraction of the time 
and without recourse to terrific heat; for you 
can employ aluminum, unknown to earlier 
workers, in the reaction that separates phos- 
phorus from its compounds. 

What you will obtain, you would find if you 
could examine it closely, is a whitish-yellow 
solid. Distinguished from a much tamer red- 
colored variety, this kind of phosphorus will 
take fire spontaneously in the air, and has to 
be kept submerged in water. You will do well 
to regard it as a treacherous chemical that 
should have no place on the shelves of an 
amateur laboratory, Fortunately you can safe- 
ly enjoy the fun of making it in the follow- 
ing experiment, because it is converted into 
a harmless by-product as fast as it is formed 

You could obtain phosphorus from bones, 
just as the early chemists did and as the 
operators of electric furnaces in modern 
chemical factories still do, because bones 
consist very largely of a compound of phos- 
phorus, called calcium phosphate. In fact, 
your own skeleton contains more than three 
pounds of phosphorus! Another commercial 
raw material for making phosphorus, a min- 
eral ore with the odd name of apatite, con- 
tains the element in combination with calcium 
and fluorine. Probably the most convenient 
source of phorphorus for your experiments, 
however, will be a compound known as sodium 
ammonium hydrogen phosphate, or ‘‘micro- 
cosmic salt’’ for short. Any dealer in chem- 
icals can supply it. 

Heat about a teaspoonful of microcosmic 
salt upon a tin-can lid. The crystals will 
literally stew in their own juice, the water 
that they contain, and your nose will detect 
the odor of escaping ammonia as they de- 
compose. Soon the melt will become pasty 
and you will see it blowing itself into brittle 
bubbles. The final residue will be a glasslike 
solid—sodium phosphate. 

Grind up this sodium phosphate in a mor- 
tar, together with its own volume of alumi- 
num dust and twice its volume of sand. A 
powdered form of aluminum sold at hard- 
ware and paint stores, for making metallic 
paint, is suitable for use in this formula. 

Place your preparation in a glass tube 
between six and ten inches in length, and 
anywhere from three eighths to three quar- 
ters of an inch in diameter. Little, loosely 
fitting plugs of asbestos, inserted at each 
end of the tube, will keep the powdered mix- 
ture from spilling out. Attach one end of 
the tube to a supply of illuminating gas 
Connect the other end of the tube to a small 
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empty flask, through a two-hole stop- 
per fitted with an additional tube for 
an outlet, or to a side-arm test tube, 
as shown in one of the photographs. 
Tnis vessel serves as an air-cooled 
condenser. 

Let illuminating gas flow very slow- 
ly into the tube containing the chemi- 
cals, and through the condensing 
vessel. Since the gas and air together 
form an explosive mixture in the ap- 
paratus, leave the gas flowing and 
it for half a minute to make sure 
that all the air is driven out. Then 
light the gas that is issuing from the 
outlet tube. Do not risk an explosion 
by lighting it sooner. The gas supply 
should be adjusted until the flame is 
about half an inch high. If the chemi- 
cal mixture in the glass tube is packed 
too tightly, the gas will have difficulty 
in getting through; with the tube in its 
horizontal position, there should be a 
clear space above the chemicals for 
the passage of the gas. 


OW heat the center of the glass 
\ tube with a Bunsen burner. As 
soon aS the chemicals get hot enough, 
the aluminum and sand will react with 
the sodium phosphate. Free or un- 
combined phosphorus, in an extremely 
finely divided state, will be liberated. 
The stream of illuminating gas will 
carry the phosphorus along with it. 
Some of the phosphorus will be de- 
posited in the condenser, but most of 
it will be borne along to the outlet of 
the apparatus and will burn with the 
as in the open air. You can tell when 
his is happening by the green tint 
hat the phosphorus will impart to the 
flame. 

\t this point, darken the room and 
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Phosphine gas, produced by heating sodium hypo- 
phosphite in the test tube, spontaneously takes 
fire when it comes into contact with the air 


blow out the flame. 
The tiny particles of 
phosphorus will con- 
tinue to burn, taking 
fire spontaneously as 
they strike the air 
and producing a mys- 
terious flame without 
heat! It glows with 
a yellowish-green hue, 
like the figures on 
a radium-dial clock. 
Thrust a scrap of tis- 
sue paper or ciga- 
rette paper into this 
“cold fire,” and it will 
not be scorched in 
the least. What would 
happen if you held 
your finger directly 
in the queer flame? 
Try it. There is not 
the slightest risk of suffering a burn! 

Do not jump to the mistaken con- 
clusion that burning phosphorus al- 
ways produces a harmless flame. A 
fairly sizable piece of phosphorus—in 
fact, one no larger than a small pea— 
takes fire fiercely and can _ inflict 
serious burns. It is only under the par- 
ticular circumstances of the experiment 
just described that the magical ‘cold 
fire’ is produced. As a by-product of 
this startling experiment, you will no- 
tice the onionlike odor of burning phos- 
phorus. The white smoke that you may 
observe is phosphorus pentoxide, formed 
by the union of the phosphorus with 
the oxygen of the air. 

Leave the room darkened when, at 
the conclusion of this experiment, you 
take the apparatus apart. As soon as 
air enters it, the condensing vessel will 
glow as if afire. The mysterious light 


Copper coins and med- 
als can be cleaned by 
using phosphoric acid 
in the simple electro- 
lytic apparatus pictured 
at the right. It is oper- 
ated by only two dry cells 


Below, iron objects 
are being boiled in a 
phosphoric acid solu- 
tion to give them a 
"phosphate coating” 
before being painted 





A phosphorus compound is used to prepare copper hydride, which 
decomposes into hydrogen gas and finely divided metallic copper 


comes from a thin film of phosphorus, 
on the interior of the vessel, which com- 
bines with the oxygen of the air and 
phosphoresces. Place a stopper in the 
condenser, shutting off the air supply, 
and the firefly glow will be extinguished. 

You may have wondered whether the 
illuminating gas plays any chemical 
part in the reaction that produces the 
phosphorus. It does not; it acts simply 
as a carrier for the phosphorus parti- 
cles. A stream of air would do as well, 
were it not for the fact that the oxygen 
of the air (Continued on page 102) 
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Dining-Table Rad 


IO 


HAS HOLDERS FOR FLOWERS 


OU’LL go a long way before 

you find a radio receiver that 

will give you more pleasure 

: than the dining-room-table 
model described on these pages. Par- 
ticularly useful in homes or apartments 
of moderate size, this small set not only 
allows you to tune in your favorite pro- 
grams without leaving the dinner table, 
but it combines the qualities of a deco- 
rative centerpiece flower holder with 
those of a sensitive, powerful receiver. 





It is simple to make and can be plugged 
into any convenient electric outlet. 

Using a tuned, radio-frequency cir- 
cuit, the five-tube set has an extremely 
compact chassis, measuring 2 by 41% 
by 7 in. The compactness is achieved 
mainly through the use of metal tubes 
and new-type midget antenna and ra- 
dio-frequency coils. Other parts, such 
as the fixed resistors, volume-control 
unit, mica condensers, dual-electric con- 
denser, and the 15-h. filter choke, also 
are of the midget 
type. 

In making the 
cabinet, follow the 
drawings and pho- 
tographs carefully. 
As the illustrations 
indicate, the wood 
sides are faced with 
decorative curved 
mirrors mounted 
over plywood pan- 
els \& in. thick. To 
avoid any errors, 
complete the _ set 
before obtaining 
the mirrors. Make 
separate paper 


Tin cups inside the 
holders contain water 
for flowers arranged 
against the mirrors 


templates from the wood panels before 
you cut the glass and be sure that the 
holes for the control shafts that extend 
through one of the mirrors are accu- 
rately placed. If you wish, you can 
have the mirrors cut to shape by your 
neighborhood glazier. 

Cut three circles 4% in. in diameter 
in the two sides and the top of the cabi- 
net. The side holes are for ventilating 
purposes, while the top one serves as 
the opening for the 5-in. permanent- 
magnet dynamic speaker. Cover all 
three of the holes with speaker-grille 
cloth or some similar type of decorative 
material. 

The flower holders can be made from 
the same width plywood used in making 
the sides, and are attached to the pan- 
els with nails. Their inside dimensions 
should be 1 by 2% by 3 in. With a pair 
of tin shears, cut the tops from two or- 
dinary tobacco cans, leaving the bot- 
toms just 3 in. high. Put these inside 
the holders and you will then have 
water-tight containers in which to place 
cut flowers. The glass sides of the cab- 
inet are cut to fit around the flower 
holders. 

In building the circuit, it should be 
borne in mind that careful workman- 
ship will insure long life for your din- 
ing-room-table receiver. A small strip 
of aluminum 1/16 by 3% by % in. 
should be mounted between the two 
sections of the two-gang tuning con- 
denser. This will shield the two grid 
leads to the radio-frequency and de- 
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tector tubes, and prevent oscillation 
caused by feed-back. The position of 
the flat type of volume-control unit, in 
relation to the rectifier tube, is clearly 
shown in the photographs. 

lo step down the voltage for the tube 
filaments, it is best not to use a power 
cord having a built-in resistance. This 
type is too short and bulky for the spe- 
cial requirements of a set that is placed 
in the middle of your dining-room table. 
Instead, obtain a small resistor element 
that is made similar in size and shape 
to the 25A6 metal tubes. This will al- 


»efore low you to use a power cord of any 
it the length necessary to run it from the 
xtend center of the table, under the carpet, 
accu- and to a convenient wall plug. Here, 
1 can too, it is well to caution against use of 
’ your nventional twisted cord, as it will be 


too bulky under most carpets, and con- 





meter stant walking over it will eventually 
. cabi- mark your floor covering. Use the all- 
lating rubber, parallel type of flat lamp cord 
eS as Which is available in green, ivory, 
unent- brown, or black. If your rug is loosely 
or all ven, separate several threads near 
-grille the center of your table and run the 
rative cord through. It is a good idea to make 
from 

aking - 
» pan- ay NT. 
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, Specifications for the tubes and 

/ grid other parts are indicated in the 

d de- wiring diagram for easy reference 
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By FRANK TOBIN 
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Cloth-covered holes in the 
cabinet sides and top, upper 
left, serve as speaker vents 








Above, how the metal chas- 
sis and permanent-magnet 
dynamic speaker are mount- 
ed in the wooden cabinet 




























34" Puywoop 


a knot in the rubber power cord on the 
inside of the chassis, in order to avoid 
strain on its soldered connections. 
For best reception, a good, outdoor 
antenna should be used. However, good 
results may be had with an indoor an- 
tenna which may be left dangling be- 
neath the table, spread out under the 
carpet, or even twisted around the 


power cord. 

Two details should not be overlooked 
in building the dining-table radio. First, 
do not fasten the radio’s glass panels 






to Connect Dynamic Speaker in Citcouit 






TOP ViEW 








The drawing at left will help 
you to construct the cabinet 


































so securely that they can not be re- 
moved for repairs or replacement of 
parts. Second, mounting screws forced 
against the brittle mirrors may crack 
the glass. To avoid this, make or pur- 
chase tiny rubber washers of a diameter 
small enough to fit the screw shanks 
and protect the glass. 





WHAT YOU NEED 


High-impedance antenna coil. 
High-impedance radio-frequency coil. 
Two-gang tuning condenser. 

Tubular condenser, .01 mfd. 

.006 mfd. 
Tubular condensers, four, .1_ mfd. 


Tubular condenser, 


Tubular condenser, .05 mfd. 

Mica fixed condenser, .0005 mfd. 
Mica fixed condenser, .001 mfd. 

10 mfd. 
Dual electrolytic condenser, 8 mfd. 
Resistor, 300 ohm, % watt. 

Resistor, 50,000 ohm, % 
Resistor, 

Resistor, 500,000 ohm, % 
Resistor, 2 meg, % watt. 
Resistor, 400 ohm, 1 watt. 
Filter choke, 15 h., 250 ohm. 


Electrolytic condenser, 50 v., 


watt. 
250,000 ohm, % watt. 


watt. 


Miscellaneous.—Octal tubes and tube bases 
(see diagram), chassis (see text), speaker 
(see text), tie lugs, metal grid caps, etc. 















Handy Aids for x 
Radio Workers - 


Flexible Test Prod 3 'G 
Reaches Hidden Parts 


DESIGNED like the flexible-cable shut- “a 7 ue 


ter release on a camera, an insulated fe 







J 


- 





test prod for use in testing compact radio Os 
hook-ups has a set of contact jaws on 
one end, opened and closed by a push 
button on the other end. The device also 
can be used for starting small screws. 







‘ 








In this new-type illuminated meter, the socket 
is easily removed, as above, to replace bulb 





Bulbs Are Easily Replaced in New Meters 


DIAL LAMPS are easily replaced when’ cases, and can be quickly removed, or 
necessary in a new-type radio meter. adjusted as shown above. The sockets 
The tiny bulb sockets simply plug into’ are provided with a convenient pair of 
Pushing top of test prod opens the jaws holes provided in the backs of the meter wires for making connections. 


Resistor Cabinet Has Built-in Color-Code Dial 


HOUSING a wide as- 
sortment of resist- 
ances, aS well as a 
color chart for deter- 
mining resistor values, 
a new wall cabinet 
makes a handy acces- 
sory for your work- 
shop. Any size of re- 
sistor can be selected 
by simply setting three 
concentric, colored 
disks inside the cabi- 
net door to the desired 
resistance value. The 
resulting arrangement 
enables the amateur 
to select the corre- 
sponding color-coded 


The color dial on the cabinet door shows the resistance values units from the cabinet. New Midget Radio Tube 
Fits in Small Sets 


MADE especially for compact circuits 
in small cabinets, a vest-pocket glass 
radio tube just introduced is designed 
to have electrical characteristics identi- 
cal to the larger glass types. The rel- 
ative size of the diminutive new tube, 
compared with a standard-size tube, is 
shown in the illustration above. A four- 
tube set employing the tubes can be 
built into a cabinet less than six inches 
long, four and a half inches high, and 
three and three quarter inches deep. 
The tiny tubes have the new octal, 
eight-prong type of base, making them 
interchangeable with the all-metal type 
which are not effected of tubes, and are designed to dissipate 
by weather. One of these decorative antennas goes on each side of a hood their heat quickly. 


































Car Antennas 
Fasten toHood 


EASILY mounted on 
both sides of the hood 
of your car, a decora- 
tive, two-in-one radio 
antenna provides a 
maximum of pick-up 
surface in a minimum 
of space. Ground noises, 
static, and motor noises 
also are said to be re- 
duced because of the 
position of the units, 
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ONE-PIECE 


Light-Duty Tent & 


FOR BEACH AND PICNIC USE #Q 


By 
Bertram Brownold 


LIGHT-DUTY tent or shelter, es- 
pecially useful at the beach, 
can be made as shown from a 
single piece of unbleached mus- 

lin 90 in. wide and 514 yd. long. It costs 
less than a large beach umbrella, yet 
will serve as a shade canopy, an open 
tent, a small or large lean-to, a wind- 
break, or even as a dressing tent if extra 
triangular end pieces are fastened on 
with safety pins. 

The selection of the material is most 
important. It should be unbleached and 
undyed (for durability) and should 
weigh about 12 oz. to the lineal yard, 
or a little more than 4 lb. altogether. 
Don’t be afraid to ask the clerk at the 

‘partment store where it is purchased 
to weigh the whole piece and divide by 

e number of yards to see if the goods 
are the right weight. Yard-goods de- 
partments keep scales handy for that 
purpose. 

Fold back 3 in. at each end of the 
cloth and cement it down with rubber 

ment. Instead of having grommets at- 
tached, which may be inconvenient, ob- 
tain eight galvanized iron rings 114 in. 

outside diameter from a dealer in 


irine hardware, or make substitutes 
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by cutting the shanks from galvanized 
screw eyes or bending rings of heavy 
copper wire. The rings should be sewed 
with heavy linen thread to the doubled 
ends of the cloth, four at each end, 
spaced at intervals of 30 in. 

The poles are 11% 
in. in diameter and 
8 ft. long. Each is in 
two parts, joined in 
the middle with brass 
pipe. The ground end 
is pointed and has a 
6-in. spike through 
it at right angles, 4 
in. from the end, to 
prevent it from sink- 
ing too deeply into 
soft soilorsand. The 
upper end has a ver- 


Various ways to make 
use of the shelter. If 
a dressing tent is re- 
quired, two triangular 
ends are made and held 
with large safety pins 



















The tent set up for 
beach use. Buried 
sandbags are used to 
anchor the guy ropes. 
Left, ready to pack 













When a small lean-to is needed, a similar 
set-up is used, but the muslin is doubled 


tical spike, for the guy ropes. In place 
of tent pegs, bags are used and filled 
with earth, sand, gravel, or rocks on the 
spot. One bag is roped to each of the 
rings, and one is roped to the top of 
each tent pole. 

To set up the tent, stretch the fabric 
on the ground with all ropes taut. Run 
a 90-in. length of rope, which has a 
small loop at each end, under the tent 
from front to rear in the exact center. 
Insert the spike of a tent pole in each 
loop. Two men can then each raise one 
pole and thrust the sharp end into the 
ground or sand. 

For certain uses only some of the 
bags are required, and greater anchor- 
age can then be obtained by burying 
them after they are filled. 


Silencing a Vise Handle 


A RUBBER umbrella ring, slipped over 
each end of the handle of a machinist’s 
vise, will deaden the noise caused when 
the handle is allowed to slide through its 
hole and the uppermost knob strikes 
sharply.—E. WONDRACEK. 
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TUBULAR LAMPS GIVE UNIFORM ILLUMINATION FOR 


Photo Copying Stand 


By 
DONALD R. DOREMUS 


Special sockets are supplied with the lamps, and these 
have to be turned to fit the reflectors as shown above 


PHOTOGRAPHIC copying stand that gives a uniform 
light over the entire surface of the work can be made 
as illustrated. The dimensions may be modified to suit the 
builder provided the reflectors are of a length to hold the 
long tubular lamps now commonly sold for use beside mir- 
rors and in other places where even illumination is desirable. 
The reflectors could be made in various ways, but in this 
case a hole was bored through a piece of wood, the ends 
were plugged, and the outside was turned to form a tube 
in. thick. This was split from end to end, and the inside was 
finished with aluminum paint. Suitable tops and bases were 
turned from wood, and the bases were bored out and loaded 
with lead. The special sockets sold for use with the lamps 
were machined to fit the curve of the reflector. 


Left, an assembled reflector. Above, the parts. 
The wood base is bored out and loaded with lead 


Rubber Strips Improve an Enlarging Easel 





Thermometer Holder 


A DARKROOM or chemical thermom- 
eter may be protected from breakage 
yet kept handy by making a holder 
from a short length of rubber tubing. 
Leave a tab at the top for fastening the 
tube, and bind the lower end with sev- 
eral turns of wire, but leave an opening 
large enough for drainage and to fa- 
cilitate cleaning.—K.M.S. 


MANY enlarging easels are equipped 
by the manufacturers with four rubber 
buttons nailed to the underside at the 
corners. These are intended to keep the 
easel from sliding around on the enlarg- 
ing table and theoretically they are a 
good thing. However, in composing and 
focusing the enlargement on the easel, 
it frequently happens that the easel 
overhangs the baseboard of the en- 
larger and is supported by only two 
or three of these buttons. This 
causes the easel to seesaw or to tilt 
out of level, and either is most an- 
noying. 

To correct this difficulty, remove 
the rubber buttons and glue on sev- 
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eral 2- or 3-in. wide strips cut from an 
old automobile inner tube, keeping the 
rougher side outwards, as shown in the 
illustration below. These strips, uniform 
in thickness, support the easel evenly 
regardless of its position on the base- 
board, and since thdy are made of rub- 
ber, the easel will not 

slide off.—C. E. BLACK. 


When an enlarging easel has rubber but- 
tons on the bottom, it will tilt as shown at 
the ieft. Rubber strips, above, prevent this 
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amous KODAK BANTAM SPECIAL 








ODAK BANTAM SPECIAL’S great reception 

by amateur photographers makes possible 
this substantial price reduction. “Buy of the year” 
at $115, it is now only $87.50, including leather 
field case. 


If that’s about your price, then this is certainly 
your miniature. Extra-fast lens. High-speed 
shutter. Built-in range finder. Handles with de- 
lightful ease. Master of every miniature shot. 
See it at your dealer’s. 



















FULL COLOR ... Load Kodak Bantam Special with 
Kodachrome Film and get gorgeous full-color trans- 
parencies, to be viewed as they are, or mounted in slides 
for large-size projection in the Kodaslide Projector... 
Eastman Kodak Company, Rochester, N.Y. 













































FEATURES 


LENS—Kodak Anastigmat EKTAR f.2.0, extra- 
fast, super-corrected. 


orm SHUTTER—Compur-Rapid, 9 speeds to 1/500 FIELD CASE 


Kodak Bantam Special’s 


lade second. new low price includes a 
ag COUPLED RANGE FINDER—Military type; tan sole leather sports- 
the " - man’s field case which 
ere split-field; finds the range and focuses in one allows you to carry the 
ible operation. camera on a neck strap 
Sa —ready for use without 
~— FILM-CENTERING DEVICE—Locks film accu- pare Pegler 
> S 7 *,°¢ 
rately in position for each exposure. the case. A great conven- 


e 4 
was 
vere 
ded 
mps 


“ 


ience for ‘“‘rapid-fire”’ 
picture taking. 

















1 an 
the 
the 
orm 
enly : 
ase- For BLACK-AND-WHITE PICTURES, Kodak 
rub- Bantam Special loads with either Kodak 
Panatomic or Kodak Super X Film—the 
former for negatives of exceptionally fine 
grain that permit an astonishing degree of 
sharp enlargement; the latter for indoor 
shots, or short exposures outdoors, where 
" high film speed is essential. 

For FULL-COLOR SHOTS, you choose from two 
types of Kodachrome Film—regular, for 
daylight; Type A, for Photoflood or Photo- 

KODAK MINIATURE ENLARGER, flash exposures. 
MODEL B, is a useful miniature cam- 
era accessory. Blows up your minia- 
ture negatives to 100 times original 
negative area, or to even greater pro- 
portions. Has an /.4.5 Kodak Anas- 
tigmat lens and many outstanding 
features, yet is priced as low as $52.50. 
Ask your Kodak dealer today for the 
‘a complete details. : , KODAK 
yut- 
at 
this 
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FAMOUS AUTHOR SAYS: 


ALBERT PAYSON TERHUNE, with 
one of “ Sunnybank's" famous collies 


AMAZING NEW ONE-PIECE 
GILLETTE RAZOR 


ITH a 30-year background of 

Gillette shaving satisfaction, 
Albert Payson Terhune speaks from 
experience when he calls this Gillette 
One-Piece Senator “the greatest 
razor of them all!” At 69 cents, in- 
cluding five Gillette Blades, here’s 
the most amazing value in Gillette 
history. You change blades in three 
seconds! Twist the handle—and it’s 
open. Another twist—it’s closed, 
ready for use. Sturdily built, heavily 
nickel-plated, it’s designed to hold 
Gillette Blades in perfect alinement 
and give you clean, comfortable 
shaves that last! 


THE NEW 
SENATOR 


with 5 69c 








blades 
More Confort For Your Money 

Gillette has invested millions in 
equipment to produce uniform 
blades that fit your Gillette Razor 
accurately. Always insist on Gillette 
Blades. They give you the world’s 
best shaves for less than 1¢ a day. 

Gillette’s New Brushless 

Shaving Cream 

Prepare your beard for perfect shaves 
with Gillette’s New Brushless Shav- 
ing Cream. Made with peanut oil, it 
softens wiry whiskers, stays moist, 


won't clog your razor. Try a large 
tube, only 25¢. You'll like it! 


Gillette 


RAZORS AND BLADES 


MORE SHAVING COMFORT FOR YOUR MONEY 





| 
| 
| 








Compact Workshop 


FOR A NARROW GARAGE 


HERE space is at a great 

premium, as, for example, in 
an exceptionally narrow garage, a 
compact home workshop can be in- 
stalled as shown below. It was de- 
vised by Lloyd Singer, of Glendale, 
Calif., to enable him to drive in his 
car without splitting hairs, so to 
speak. The bench extends from the 
wall only about a foot, and, instead 
of a countershaft or several motors, 
there is a single sliding power unit. 
The latter has eight speeds and a 
reversing switch. In one view it is 
shown belted to a small grinder 
which, when not in use, swings un- 
der the bench. The power unit can 
easily be lifted off its track, mounted 
on casters, and used in connection 
with a flexible shaft.—HI1 SIBLEY. 


BACK OF ROLLERS FOR 


ANGLE-IRON TRACK 


RATCHET LEVER 
HOLDS PANEL 
FORWARD FOR 
ADJUSTING BELT 
BETWEEN C AND D. 
WHEN RELEASED, 
THE PANEL SWINGS 
BACK MAKING BELT 
TIGHT A 


r GALV. STRIP 








FOR CASTERS 





REVERSING 
SWITCH \ 








SLOTTED PLATE Y 
ADJUSTING SCREW 
KEEPS BELT TIGHT 
BETWEEN A AND B THROUGH 
ARMS E AND F, THE LATTER 
PERMIT SHIFTING BELT (As shown 
at right above) 








eae 
PLANK 


Lifted from the 
track and set on 
casters, the pow- 
er unit (above) 
may be used with 


a flexible 


shaft 


for any odd jobs 
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| Became a Head-Hunter 





(Continued from page 31) 


about three feet high at the shoulder. 
And what magnificent tusks these two 
carried! Here was one of the fiercest 
game animals in the entire world. Many 
a well-armed white hunter, using the 
best type of rifle, has gone down be- 
fore their sudden and vindictive charge. 
And the Dyaks around me were going 
to attack them with only spears! 

The two tuskers suddenly jerked up 
their hairy heads. I knew they had 
caught our scent. With a terrifying 
squeal like that of a trumpeting ele- 
phant, the boars turned and charged 
straight for us. 


S IF at a signal, an entire herd 
came out of the reeds in the lake. 

The earth seemed to quake under the 
weight of their numbers. Their grunts 
were terrible. Spears flashed on all 
sides. Pedangs (head knives) were 


| whipped out of clanking wooden scab- 
| bards. Warriors began leaping like 


dark shadows toward the wounded, 
speared beasts, and with incredible 
speed hamstrung them, Dyak fashion. 

For fear of hitting one of the hunt- 
ers, I hadn’t fired a shot from my rifle. 
The hunters had accomplished the kills 
almost before I had even seen one of 


| the charging tuskers. Some of the 


Dyaks were slashing a clearing; soon 


| they had dragged the boars to it. One 
| of the Dyaks was badly gashed in the 
| thigh, but was too intent on his work 
| to notice. Probably he was thinking of 
| the ceremonial events soon to come. 


I saw that some of the spears had 


broken off in the boars. Five of the 
| beasts had now been dragged to the 


clearing. From these the head-hunters 
obtained the heads to be used in the 
ceremony by which the strength and 
courage of the beasts was supposed to 
be transferred to the hunters. One war- 
rior raised his hair-adorned knife and 
lopped off the head of a boar whose 
neck was as thick as a twenty-gallon 
barrel. 


HE hunt was finished. Now for the 

greatest mystery in Borneo! The 
Lawangans tossed the bloody heads 
over their bare backs and we headed 
for the long-house. The meat of all but 
one boar had been left in the bush, 
since it could not be used as food ow- 
ing to its ceremonial significance. When 
we reached the village the warriors 
hurried the heads to the head house. 
Here the trophies of the hunt were 
hung on poles already embedded in the 
ground before the entrance to that grim 
structure. 

Women hurried to and from a near- 
by river with sections of giant bamboo. 
Old men squatted, blinking from the 
hot vertical sun, telling the young 
bucks how they would have taken the 
heads of babi hutan had they been on 
the job. What with their new-fangled 
ideas, the youngsters had in all proba- 
bility bungled the job! As _ night 
ipproached, the devil-chasing drums be- 

(Continued on page 91) 
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In this ‘‘cold room,’ where 


zero temperature prevails, 
Delco batteries are tested for 
performance to insure quick 
starting in cold weather. 


In summer as well as in winter, Delco-Remy en- 
gineers and research men subject Delco batteries 
to cold-room tests at a temperature that never 
varies more than one degree from zero. Here, under 
approximate winter operating conditions, each 
part of a Delco battery is thoroughly checked, 
so that its cold-weather performance may be 
assured. It is this thoroughness in research and 
testing that assures battery users of quick start- 
ing, ample power, and long life from the Delco 
batteries in their cars, trucks, boats, and tractors. 


ments are available at United Motors 
Service Stations and dealers everywhere. 


Deleo-lemmny 


ANDERSON, INDIANA 


Delco battery sales and service require- (eas) 


easy 





im World’s Largest Manufacturer of Automotive Electrical Equipment 
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12 ASSORTED NEEDLE 
FILES ,.. in a Box which 
becomes a Bench Stand... 


You'll like this new, economical, conven- 
ient way to buy Nicholson X.F, Swiss Pattern 
Knurled Handle Needie Files . .. the files 
that will help you do the most delicate filing 
work with precision. 

12 different-shaped files . . . a complete 
assortment for every delicate filing need... 
now available in convenient box. Lift off the 
top and the box becomes a handy bench 
stand ... keeps files within easy reach and 
prevents them from rubbing. 

You can equip yourself to do all types of 
precision filing by asking your hardware 
dealer for the new set of Needle Files in the 
box that becomes a bench stand. If he can- 
not supply you, write us direct. Nicholson 
File Company, Providence, R. I., U. S. A. 











EXCITING NEW 


Letter-Matching Game 


MADE FROM 


. AIL” is an exciting 
new game that 
can easily be 


made from cardboard. It 
is intended to be played 
by four persons. 

The base is a heavy 
piece 16 in. square. It 
should be carefully laid 
out, colored, and lettered 
as indicated in the draw- 
ing below. The colors are 
for indentification pur- 
poses and are applied in 
the small rectangles 
marked A, B, C, and so 
on. The A’s, B’s, C’s have 
been placed on the dia- 
gram merely to serve as 
a color chart; they are 
not needed on the game 
itself. Note that while the 
designations “business,” 
“introduction,” and so on 
are placed in the same or- 
der on each side of the 
board, the arrangement 
of colors is different. 

Glued to the center of the board is a 
scrambling tray of medium weight card- 
board. The “letters” or “envelopes” are 
represented by forty-six lightweight 
cardboard slips. There is one letter cor- 


CARDBOARD 


"Envelopes" are identified by “address” and color of “stamp” 


responding in name to, and bearing a | 
painted “stamp” to match the color of, | 
each of the forty outer spaces. There are 
also two letters each marked “warning,” | 
“dun,” “threat,” and bearing a red stamp. | 

After the slips have 
been placed face down 
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in the scrambling tray 
and thoroughly mixed, 
one of the players | 
picks out a letter. If it | 


LETTER 
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matches one of the 
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spaces on his side of 
the board in both name 
and color, he lays it on | 
that space. If it does 
not match, he puts it 
in the “dead letter” 
space at his right. The 
next player then takes 
his turn, and this con- 
tinues until the tray is 
empty. The players | 
then either put all the | 
dead letters back in 

the tray and keep on | 
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drawing, or else ex- | 
change the piles of | 
dead letters. 

When all letters are | 


PAGOBINI 
a y 


SSINISNG 











drawn, either method 
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DEAD 
LETTER 


may be used over and 
over until a _ player | 
wins by filling all of | 
his outer spaces. 











PAINT 


EACH SQUARE A DIFFERENT COLOR 
. — a 


The inner’ spaces 
(warning, dun, and 
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threat) need not be 
filled. If, however, a 
player fills all of his 
inner places at any 
stage, he must put ev- 
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HEAVY CARDBOARD BASE ~ 16" SQ. 


RED 


—— 
| LOVE | 


How to lay out and paint the base; edge view showing the 
tray in center; and one of the set of small slips used in playing 


46 “LETTERS”, THIN CARDBOARD - %'x17%' 


ery letter he has back 
and begin over again | 
at the next turn. If a 

player places three 
outer letters in succes- 
sion, he is allowed an 
extra turn.—D. W. C. 








A FILE FOR EVERY PURPOSE 
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| Chain Steadies 
Small Camera 


| For amateur movie 
| photographers and 
those who use small 
| still cameras, the 
chain device _ illus- 
trated is a convenient 
substitute for a tripod. 

Remove the reflec- 
tor and socket assem- 
bly from a small 
flash-light case and 
solder a disk of heavy 
brass in place of the 
lens. Wire a_ 6-ft. 
length of brass chain 
to the head of a 14 
by %-in. stove bolt. 
Fasten a short cord 
to the flash-light cap 
with a small machine 
screw, and the other 
end to the inside of 
the case. Attach the 
flash-light case to the camera with a 
nut on the outside, next to the camera, 
and a wing nut on the inside of the 
case. The chain is carried in the han- 
dle.—ALVIN C. PORTER. 





Rigging the ‘Alabama’ 
(Continued from page 65) 


holes in the ends through which the 
guys pass. The guys are then fastened 
to eves in the ship’s sides. 

Send aloft the topgallant-royal masts. 
Rig double (three-wire) shrouds on 
each side from the topgallant mast- 
head, passing through the ends of the 
crosstrees and around the topmast 
shrouds below, where they are turned 
up and seized. One backstay at each 
side leads to 4%-in. deadeyes at the rail. 

The mizzen topmast has_ shrouds 
from the shoulder to the crosstrees, 
and backstays both from the shoulder 
and from the topgallant masthead. 
There is, however, no topmast stay. 

The lower yards may now be what is 
called ‘‘crossed” by slipping the bolt 
previously described: in position and 
fastening the chain slings. First, how- 
ever, I should reeve off the topsail 


| sheets. These should be thin chain of 











not more than eighteen links to the 
inch, each 6% in. long. They reeve 
through the yardarm holes and through 
the blocks under the yards. The ends 
hang down and have a cord (marked 
size e in the list) spliced to them. The 
cords lead through holes in the sheet 
bitts, to which they are hitched. 

The topping lifts to hold the yards 
horizontal have blocks at the yardarms 
and others fastened to holes in the 
caps. I have always found it easier to 
strap blocks for use in such positions, 
leaving long ends. Reeve off the tackles, 
draw blocks to position, and tie. 


(TO BE CONTINUED) 
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CHUBBINS, FOR THIRTY YEARS 

THIS WAS THE HOME OF AMERICA’S MOST 

FAMOUS HUMORIST, 

SAMUEL CLEMENS, WHO 
INDER 
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WELL, WHAT AMUSED 5 OH, THATS 
YOU MOST IN MARK TWAIN'S EASy —THE TIME 


STORIES ? WHEN TOM SAWYER 
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WELL, LL TELL YOU THE ONE | LIKED BEST-- IT WAS 
WHEN THE CONNECTICUT YANKEE WOKE UP IN KING 













A SCENE FROM “A CONNECTICUT 
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SIR, HE HIREDA 
MAN TO BREAK IN 
HIS PIPES 





A PIPE IS SOMETHING 
NO MAN NEEDS TO FEAR 







| SHOULD SAY 
NOT PRINCE ALBERT 
CHANGED ALL THAT 

IT SMOKES EXTRA- 
MILD IN ANY PIPE, NEW 
OR OLD! 



























PUT THAT RA. CRIMP 
CUT TO WORK FOR YOu. 
SEE HOW MUCH BETTER IT 

PACKS, DRAWS—HOW MUCH 






FATHER’S DAY—JUNE 19th 50 


Is dad a pipe-smoker? Here’s the ideal 


gift for him—a pound or half-pound of pipefuls of 
: —- fragrant 
extra-mild, extra-tasty Prince Albert, tobacco in 
in a neat red tin. Will dad be mighty every 2-oz. 
" ‘ tinof Prince 

pleased with that? Just try it and see! Albert 


PERFECT SMOKES~—OR NO PAY! 


Smoke 20 fragrant pipefuls of Prince Albert. If you don’t find 
it the mellowest, tastiest pipe tobacco you ever smoked, return 
the pocket tin with the rest of the tobacco in it to us at any 
time within a month from this date, and we will refund full 
purchase price, plus postage. 


(Signed) R. J. Reynolds Tobacco Co., Winston-Salem, N. C. 
ALSO FOR FASTER-ROLLED NEATER ““MAKIN’S” CIGARETTES 
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What - 
NO ALKA- 
SELTZER 
IN THE 


/ 


LET THIS 
HAPPEN 
IN YOOGR 

HOME 


T certainly is disappointing to 
wake up with a headache or an 
upset stomach, and find there are no 
Alka-Seltzer Tablets in the house. 
This often means having to start 
theday feeling miserable, when, had 
Alka-Seltzer Tablets been available, 
you could just drop one in a glass 
of water and quickly have a spark- 
ling glass of Alka-Seltzer that would 
relieve your trouble promptly. 
Alka-Seltzer gives relief in TWO 
ways—its analgesic properties 
promptly relieve the pain and be- 
cause it is one of the best alkalizers 
known, it helps correct the excess 
acid condition so often associated 
with common ailments. Sold by all 
druggists in 30c and 60c packages 


BE WISE-ALKALIZE WITH 
Alka-Seltzer. 


Warm in Winter 
and Cleans the 
es every hour 

S.00 unit costing 

250.00 ¢ ette unit ever designed 

Send only $ letailed plans or lie 

= for information. Money back guarantee 
H. W. HERRON, Heating Engineer 

134 N. Wyman St., Room 16, Rockford, lil. 


farn Wood-working $s 
IN YOUR SPARE TIME ! 


—== Le 


Saves 


Change 





you can build up a 
pare or full-time busi- 
‘ in vour own home. This new 
wok “‘How to Make Money in 
Iworking”’ is crammed with 
tical tested idea plans, and 
estions. Tells you exactly 
vhat to make, how to make it 
and how to sell it Describes 
plar that have worked for 
other Woodworking, the new 
light. pleasant and 

Send only 10¢ and 

ete book wi be mailed 

tpaid. Satisfaction guar- 

nteed ¢ money refunded 
Write to Dept. B738 


irn how 
ofitable 


Delta Mfq Co. $22.8. Vit"n av". 
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As soon as the cutting edge is sharp, the drill is lowered to grind the clearance 


IT’S EASY TO LEARN HOW TO 


Sharpen Twist Drills 


HIGH degree of accuracy is re- 
A quired in order to sharpen a 
twist drill properly, but the 
procedure is easily learned, and accuracy 
comes with practice. 
The grinding wheel 
modern type such as 
(usually a reddish brown color). 


should be of a 
aluminum oxide ed. 
A grain 


Testing the angle 
with gauge. The 
views below show 
shavings from a 
properly ground 
drill compared to 
those from one 
sharpened poorly 


size of 60 to 80 is generally used for 
sharpening small tools. 

Grinding may be done either on the 
face of the wheel or on the side, but it 
must be straight and clean. 
wheel dresser should be used when need- 
Since the side of the wheel is usu- 
ally in better condition and it is 


An emery 


eas- 
ier to learn to judge or meas- 
ure the angles on the side than 
on the face, the side method 
will be described, although it 
is not always considered to be 
technically correct. 

The correct angle between 
the cutting edge and the cen- 
tral axis of the drill is consid- 
ered as 59 deg. in the United 
States (shown in diagram A). 
However, the English use 60 
deg., and as it is easier to lay 
out a 60-deg. angle on gauges, 
it is a common practice to use 
60 deg. A gauge, which may 
be made of tin or any light 
sheet metal as at C, is essen- 
tial for doing good work. 

The two cutting edges of 
the drill must be of the same 
length as well as the same 
angle. If they are the same 
angle but not the same length, 
the point of the drill will be 
off center, and the drilled hole 
will be of larger diameter than 
the drill. If the drill turns 
two spiral shavings the same 

size when drilling mild 
steel, the angles are the | 
same and the lengths of 
the cutting edges are 
correct. This does not 
guarantee, however, that 
the drill will work well 
because the clearance 
angle also must be cor- 
rect. 
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Sharpening angles and two types of gauges 


The accepted standard clearance an- 
gle (diagram B) is 12 deg. In drilling 
brass, it is common practice to reduce 
this angle to zero at the cutting edge and 
for about 1/64 in. back. In drilling lead or 
babbitt, the angle may even be reversed. 

The position of the drill against the 
grinder should be as shown. The 59-deg. 
angle may be checked with a triangular 
file or a small triangle made of sheet 
metal. This angle may also be marked 
on the bench beneath the grinder, or a 
wire may be attached to the grinder and 
bent to the correct angle. The edge be- 
ing ground must be horizontal and pref- 
erably about even with the center of 
the wheel. The other angle at which the 
drill must be held—12 deg. in the vertical 
plane—may be measured with a small 
triangle of sheet metal. 

A simple but effective gauge (E) for 
getting both of these angles at once is 
shown in use. If fastened rigidly so it 
just clears the grinding wheel, the gauge 
may be left in place to save time. 

Having checked the angles carefully, 
start the grinder and hold the drill light- 
ly against the wheel. As soon as the cut- 
ting edge is sharpened, slowly lower the 
opposite end of the drill, grinding the 
clearance angle. As the end is lowered, 
the cutting edge is pulled away from the 
wheel so the point O is not ground off the 
cutting edge opposite the one being 
sharpened. If the end is lowered too 
slowly, the clearance angle may be more 
than 12 deg., and the cutting edge will 
chip away under use. If the end is low- 
ered too quickly, there may not be suffi- 
cient heel clearance. 

The drill should not be rotated while 
being ground, and the cutting edge be- 
ing sharpened must be horizontal or 
slightly high at the point end. 





How the compound gauge is used as a guide 
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place worn-out spark plugs with new 
Champions and you'll quickly save their 
cost in extra gas mileage. Wherever you 
find dependable service, you'll finda 
dependable Champion dealer. 


Under the strict surveillance of the 
A. A. A. Contest Board, 26 stock cars 
recently left Los Angeles for Yosemite 
National Park, 314.5 miles away. Every 
car was carefully prepared for, and every 
driver was intent on, one thing only — 
extracting the most miles per gallon out 
of every gallon of gas. 










This was the third annual Gilmore-Yo- 
semite Economy Run, a real test of engine 
efficiency and economy. The route is not 
conducive to good mileage, including 
as it does almost 100 miles of winding 
mountain highway and climbs reaching 
an elevation of over 6000 feet. The “stingy 
drivers’, as they are known, furnished 
proof positive that engines equipped with 
Champion Spark Plugs get maximum 
miles per gallon. 

















The Sweepstakes winner in this event set 
anew record with Champion Spark Plugs. 
Eight out of ten first places in various 
classes went to Champion-equipped cars. 






For maximum economy in your car re- 


The Sign of Dependable Suwice 


WHEN YOU CHANGE Oll 






CHECK AND CLEAN SPARK PLUGS 
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have something 
you want inside that no 
other pipe can give you 


See that little steeple with the sphere on 
top of it? It does a whale of a lot for 
smoking enjoyment. How? This way. 
First, the smoke, on its way from the 
bowl to your mouth, passes through 
the cross-holes in the ball. Partic'es 
of tobacco, however, trying to sneak 
through, are trapped right there, can’t 
get by! Also, so/ 
than the smoke, condenses and deposits 
Result: no bitter 
taste, and a sweet, dry smoke, actually 
cooler than mouth temperature! Give 
yourself a break: get a Kaywoodie. 
Kaywoodie Company, New York and 


London. 


cco tar, being heavier 


on the steeple walls. 








NOW ONLY 


oak “—— 
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GHQ MOTORS, 854S East 149 St., New York, N. Y. 


9x3 
SOUTH BEND 


LATHE 


Neur Lour Terma 


ONLY $6°° A MONTH/S 
Gak for 











new 9”x 3 Workshop Precision 
Lathe back geared, screw 
cutting. Made in 8 different 
drives, 4 bed lengths. 33 prac- 
tical attachments 


available for use with 

this lathe. Weight 

$20 Ibs. crated. \ S 
Ask for catalog ~ 4 


1S5K— sent Free, 
Postpaid. 








/ —_ ee. } 
SOUTH BEND LATHE WORKS 


824 E. Madison St., South Bend, Indiana, U.S.A. 
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Floyd Lewis, of the Muskegon club, ad- 
dressing a large meeting in the school shop 


Long Homeworkshop Club, Chicago, Ill., 
is building kitchen cabinets. 

Projects exhibited at a recent meet- 
ing of the Edmundston (N. B., Canada) 
Hobbyists Club included a bedside table 
by R. Nadeau; combination stool and 
stepladder, C. LeBel; fret-saw work, 
R. Bernier; glue joints, R. C. Flewwel- 
ling. P. Powers spoke on how geomet- 
ric figures can be applied to wood 
working. A women’s auxiliary may be 
established soon. 

Recent programs of the Gowanda 
(N. Y.) Homeworkshop Guild included 
a demonstration of metal spinning by 
Wayne Getman, industrial arts instruc- 
tor at the local high school; inspection 
of the elaborate workshop of Walter 
Cain, and moving pictures. 

John Nick has been elected president 
of the Passaic County Homeworkshop 
Club, Hawthorne, N. J.; Bill Anderson, 
vice president; Leopold Wroblewski, 
secretary; Henry Ceier, librarian. 
Among the projects being made by 
members are a fruit bowl, pipe rack, 
nut bowls, sewing cabinet, desk, book- 
cases, table and chair, boat model, 
chimes, chest of drawers, sewing box, 
and whatnot. 

Moving pictures, a demonstration of 
how to bore a square hole by Victor J. 
Charland, and an exhibition of carving 
by the Rev. William C. Hamm have 
been enjoyed by the Ware (Mass.) 
Craftsman Guild. At the May meeting 
each member had to exhibit a recent 
project, which was criticised by the 
other members. 

New officers of the Civic Homework- 
shop Guild of Fort Wayne, Ind., are 
William N. Ballou, president; A. H. 
Stoner, vice president; A. M. Smith, 
secretary-treasurer; Ernest Bower, li- 
brarian; L. N. Smith, C. E. Howe, N. C. 
Gresley, and F. J. Exner, board of 
governors. A demonstration of spindle 
turning and French polishing was giv- 
en by C. A. Bex. An auction of work- 
shop projects was held recently. 

Joseph Mazur, a local foundry oper- 
ator, demonstrated how to mold and 
cast aluminum before the Tri-City 
Homeworkshop Club of LaSalle, Peru, 
and Oglesby, Ill., at the home of J. C. 
Rucinski Each member of the 


Workshop Clubs Aid Craftsmen 


(Continued from page 62) 


Toledo (Ohio) Homeworkshop Club 
must make two projects by fall. These 
will be exhibited in an extensive pub- 
licity campaign ... The Gila (N. Mex.) 
Homeworkshop Club will hold a bazaar 
next fall when articles made by mem- 
bers will be sold to raise money for a 
club workshop. Land for the building 
has been donated . . . New officers of 
the LaGrange (lIll.) _Homeworkshop 
Club are E. W. Atkison, president; 
F. C. Burdick, vice president; 


Fletcher, secretary-treasurer A 


talk and demonstration on uses of | 


paints and varnishes was given at a 
meeting of the Oklahoma City (Okla.) 
Homeworkshop Club. 


The Handicraft Club of Milwaukee, | 


Wisec., had an exhibition at the Hobby 
Council Show. Much enthusiasm has 
been aroused over home workshop ma- 


chinery to be awarded soon for the | 
best projects made this season. Recent | 
programs have included talks on wood | 


turning, finishing, gluing, and uses of 
woodworking machines. 

Clarence Crane demonstrated how to 
make metal ornaments 
some of his metal sculpture at a joint 


meeting of the Arts and Crafts Guild | 
and the Niles (Calif.) Homeworkshop | 


Club. E. F. Glassbrook spoke on wood- 
craft, Dr. T. C. Wilson on gold cast- 
ing, Doremus Scudder on miniature 


mm © | 


and exhibited | 


trains, and G. P. Viery on the history 





The officers and some of the members of 
the Staley Handicreft Club, Decatur, Ill. 


of craftsmanship. Music was furnished 
by Donald Spetti, accordionist, who ex- 
plained the construction and manipu- 
lation of his instrument. 
was held in the window of a local store. 


An exhibit | 


A ship-mast lamp made by L. E. 


Foglesong, 


secretary of the Saginaw | 


(Mich.) Homecraft Club, won first 


prize in a popular vote contest spon- 
sored by a local department store; a 
knee-hole desk won second prize for 
M. Hedrick; third prize went to E. De- 
ford for an inlaid serving tray. 

Will Walton spoke on furniture at a 
meeting of the Kerrisdale Homework- 
shop Club, Vancouver, B. C., Canada, 
and donated several books on the con- 
struction of period furniture for the 
club’s library .. . Except for furniture, 
the clubroom of the Bison Homework- 
shop Guild, Buffalo, N. Y., is completed. 

(Continued on page 89) 
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Clubs Aid Craftsmen 


(Continued from page 88) 


T. Roberts and F. Paul were awarded 
| prizes in the monthly project contest. 
| M. P. Bergen spoke on the origin of 
the word “guild” at a recent meeting 
... The Fairmont (W. Va.) Homecraft 
Club participated in a “Hobby Day 
Tea” sponsored by the Fairmont Wom- 
an’s Club. 

The Eugene (Ore.) Craftsman Guild 
recently visited the shop of W. I. King, 
who exhibited his carvings and demon- 
strated how to use the bow and arrow. 
He showed how he makes archery 
equipment, including the symmetrical 
singeing of feathers with an electric 
wire. The club was invited to meet 
with the Robin Hood Club and learn 
more about archery. Dr. James D. 
Stewart, president, has just completed 
an operating table for use in bone sur- 
gery. Dr. Wright B. Lee, secretary, 
made a large plywood book in which 
to keep the Guild job sheets. Eight 
boats are being built under the supervi- 
sion of John Johnson. 

A power saw, sander, drill press, 
large bench, cabinets, and shelves have 
been installed in the Nutley (N. J.) 
Homeworkshop Guild’s workshop, which 
is rapidly nearing completion in a gar- 
age owned by Samuel J. Anderson. 
George H. Wild gave a scroll-saw dem- 
onstration at the May meeting. 

Wives, sisters, and other women 
friends of members of the Ottawa 
(Ont., Canada) Society of Model En- 
gineers sponsored a card party to raise 
money for additional equipment that 
cannot readily be built in club shops. 

Joseph Schile, of the Granlea (Alta., 
Canada) Homeworkshop Club, has been 
experimenting with guitar construc- 
tion. Arnold Friedenberg enlarged his 
workshop and built a large workbench 
having drawers that open from either 
side. Many of the members attended 
a tractor school last winter. 

Edward Gosselin demonstrated spin- 
dle and faceplate turning at a meeting 
of the Ware (Mass.) Homeworkshop 
Club. 





Bring Broadway 
to Your Home with 
MARIONETTES 


ITH a set of marionettes, you can 

stage plays and revues right in 
your home. Here is a hobby that is 
just as much fun for your friends as it 
is for yourself. You have the pleasure 
of making and manipulating the mar- 
ionettes, and the audience enjoys see- 
ing the completed productions. 

Our new booklet, “How to Make 
Your Own Marionettes,” tells all about 
this enchanting hobby. It is fully illus- 
| trated with photographs and drawings, 

and costs only 50 cents. Write at once 
to POPULAR SCIENCE MONTHLY, 353 
Fourth Avenue, New York, for your 
copy. C.O.D. orders cannot be filled. 

















SPARK PLUGS 
NEED CLEANING 700/ 





CLEAN PLUGS 
PEP UP YOUR CAR 


and save 10% on gas 


The statement that dirty spark plugs waste gasoline is based upon fuel 
consumption tests observed and verified by the Department of Engineering 
Research of the University of Michigan. The reason why this waste occurs 
is the fact that dirty plugs misfire intermittently, especially at high speeds and 
on hard pulls. Dirty plugs behave that way because the dirt (oxide coating) 
acts as an electrical conductor when hot. Obviously, fuel not ignited is wasted. 
Misfiring also steals engine power, and causes hard starting. So, in the 
interests of economy and of engine performance, it is good practice to have 
your spark plugs cleaned every 4,000 miles and 
to replace those that are badly worn. There are 






70,000 Registered AC Cleaning Stations waiting 
to serve you. Their charge is only 5c a plug. 







@) LOOK FOR THIS SIGN 
; = When you need plugs 


or plug service 














AC SPARK PLUG DIVISION ¢ General Motors Corporation * FLINT, MICHIGAN 
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Vio: WORTH OF 


KEEP THIS RADIATOR 





SANI-FLUSH wouLp 






Rust and scale are enemies of your motor. 


The 


They clog the cooling system. 


engine 


ove rhe Me Power is lost. Cc ostly damage may 


result. 
utes—with 10c worth of SAnt-FLusH. 
for the largest trucks and tractors.) 


Get rid of these dangers in ten min- 


25c 


Just pour a little of this safe powder in 


the 
Run the motor. Drain. 
clean water. Rust, scale and sediment 
flushed away. 


radiator. Follow directions on the can. 


Flush. Refill with 


are 


The water circulates freely. 


Motors run cool and efficiently. And you 
don’ t take any chances on scored ¢ »ylinde rs 


or “frozen” 
jure motor or fittings. 


pistons, SANi-FLUsH cannot in- 
You'll find Sant- 


FLusu in most bathrooms for cleaning toilets. 


Sold by grocery, drug, hardware, 


and-ten-cent stores. 25c and 10c ‘Gnee. 


and five- 


T 
he 


Hygienic Products Company, Canton, Ohio. 


Sani-Flush 


KEEPS RADIATORS CLEAN 












Make Thrilli 


5 fe 
CAUSTIC 


Auto-Glide 


] Trips 


1) Keen fun for the whole family—at 
amazingly low cost! Picnics, trips 
100 miles for 50c! Great delivery 
rig, too—cuts costa, increases de 
ery volume Gives you most 
jownright ruggedr and care 
er at lowest t—pow 
rful 1 r2H.P. engir trong 
fra peed transn ion 

ut brake, ba 1 tire 
Trunk has removal r 

k. Sid ar @ i € 





DEALERS: Write 
for June Offer! 


THE CUSHMAN MOTOR WORKS, Dept. X- 1, ‘Lincoln, Nebr. 
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OFFER 
FENCING 
SWORDS 









2 


INEST 
HARMLESS. The spring-steel 3 


hand guards. 
built for hard usage 


FREE 


ss 
WORLD'S F SPOR 
MARMLESS-EXCITING FUN 


Develops strong body and alert mind. 
-foot- 
long foils (swords) are equipped with 
rubber buttons. Aluminum cup-shaped 
Our De Luxe foils are 


Complete set of two foils (swords) and free instruction 


booklet, only $1.98 postpaid. Two additional 
swords FREE for limited time. (Regular price of 
two sets of foils $3.96.) ORDER NOW. 
ALL-AMERICAN FENCERS GUILD 

48 West 48th St 


Dept. 7S.P. 
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Midget boat or pram, 
9 ft. long, No. 339-R 


Fisherman's boat, Nos. 344-345 


Our Blueprints Make Boat Building Easy 


HERE is still time to build and en- 
joy a boat this summer if you begin 


work at once. 
some of our latest boats, 
which are listed below. 


plans 


Pictured above are 


for 


Full-size pat- 


terns for the fisherman’s boat may be 
obtained for $1.50 extra. In addition to 


boats, 
other types of projects. 
see what you want, 


we have blueprints for many 
If you do not 
send a stamped, 


self-addressed envelope for our com- 


plete list. 


BOATS 


All-Purpose Boat, 11 ft. 5 in. 
long, for sails, outboard motor, 
or rowing, 331-R 





Camper's 


Utility Boat, 11 ft. 2 in. long, 
canvas-covered, for outboard motor 

OE Si, I cttidieicciaiisitsierenneen 
Canoe, 16-ft. canvas-covered kayak, with 
SS Pan 
Fisherman's Outboard Boat, 9 ft. 3 in. or 


11 ft. 6 in. long, for motors from 3 to 
16 h.p.; can also be rowed, 344-345.... 
Folding Duck Boat, 13 ft. long, 170-R........ 
High-Speed Boat for Small Outboard Mo- 
tors (7 ft. 11 in. long), 
Midget Boat or Pram, 9 ft. long, for oars, 
sail, or outboard motor, 339-R............ 
Motorboat-Rowboat, 16 ft. long, decked 
hull, for use with outboard or in- 
board drives or oars, 149-R 
Racing Runabout (13 ft. long, for outboard 


ED, TIP RIIUE covacecesssqesessaniinssencnincasane 
Racing Sailboat Blackcat (13 ft. 4 in. long, 
5 ft. beam, weighs 250 lb., Marconi 
Figged), 321-322-323-R eccceccsesssssssessveesvee 


Sectional Rowboat, 9 ft. 8 in. long, can be 
used with small outboard motor; all 
wood construction, 340-341-R.........cccc00 
Runabout (9 ft. 8 in. long, 43-in. 
beam, for small outboard motors), 
IIE: citchinintitariididiidibikecetlicsdidiaNateneiieidin 
Utility Rowboat, 13-ft., (can also be sailed 

or driven by outboard motor), 224-R 


Sport 


MODELS 


Aircraft Carrier Saratoga (18 

in.) and a Flush-Deck Destroy- 

er (6% in.), 226-227-R............. 

Alabama, famous Confederate bark-rigged 

steam sloop, 21'%-in. hull, 335-336-337 

sone oe Galley or Felucca (20 in.), 
45 





Bluenose, the famous fishing schooner, 1714- 
a SN A SS eee 
Brig Malek Adhel (20-in. hull; frame-and- 


plank construction), 304-305-306-R.... 
Clipper Ship Sea Witch (9%-in. hull), 219 
Constitution (“‘Old Ironsides’’), 21-in. hull, 
57-58- 


ik a a a ata 

Cruiser U.S.S. Indianapolis (12-in.), 216. 
Freighter, Ocean (14-im.), 27 1.......ccccccsscsesecees 
H. M. S. Bounty (8'4-in. hull), 254.............. 
Liner President Lincoln (143% in.), 325...... 
Mayflower (24 in.), 83-84-85-R.....ccccccccccesesseees 
New Bedford Whaleboat (14-in. 7 | == 
Privateer Swallow, Baltimore clipper 
(13-in. hull), 228-229-230-R...........:000008 


-50 
1.00 
-50 
-50 
-50 
50 


50 
75 


75 


75 
50 





Racing Yacht Seascout (42-in.), 106-107-R 
Sovereign of the Seas, clipper ship (20%- 
Sa FS 2 > nen 
Spanish Treasure Galleon (24 in.), 46-47.... 
Trading Schooner (17%-in. hull), 252-253.... 
U. S. Battleship Texas (3-ft. hull), 197-198- 
SPO. diccasciasinstckennaasankéhisesssiaimmascttonninntdiine 
(Construction kits are available for) 
(some of these models. See page 18.) 


FURNITURE 


Bed and Armchair Table, 333A 
Bookcase, modernistic, 88 


Four- Leaf Card Table, ee 
Gate-Leg Table with Round Top, 24 
Hanging Wall Cabinet, 280A 
Modernistic Lamps (three designs), 93.. 
Reading Tables, Two, 6 
eS eee 
Silverware Chest on Stand. 256A.. 
Smoking Stand, Modern, 238A 











eo Ee) ef Se 
Telephone Table and Stool, 18.........:.cscccsseeees 
Tilt-Top Table (turning), 140.0... 


RADIO SETS 


8 All- Wave Portable Receiver 

= ) (two tubes, operated by bat- 
= tery), 217-R a 
Amateur Short Wave Receiver, 155 
Amateur Radio Transmitter, 183-184 
Five-Tube Short Wave (A.C. or D.C.), 223 
Full Electric Headphone Set, 130 
One Tube (battery operated), 103... 
i 2) ft | eee 
Short-Wave Converter Unit, 








75 
.00 
-50 
.50 
1.00 


MISCELLANEOUS and TOYS 








Arbor with Two Seats and 
a, Eee .25 
Baby’s Crib and Play Pen, 26.... .25 
OO EE Se a5 
Naval Gun Model (3-in.), Boy’s Coat Rack 
of Indian Design, and Costume 
Brooch of Sheet Copper, 346A.............. 25 
ek Se a eee 25 
Toy Electric Motor, Softwood Coffee Ta- 
ble, and Scottie Pins, 332A................ ae 
Turned Costume Jewelry, 275A.........cccsccceseee 25 
Popular Science Monthly 
353 Fourth Avenue, New York 
Send me the blueprint, or blueprints, numbered 
as follows: 
TT eR siitinsnccicassaiail cents 
. ee 
I I isis siisasninns aarti iin 
Please print your name and address clearly. 
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| Became a Head-Hunter 
(Continued from page 83) 


gan to throb out of our clearing. The 
antohs (devils) would have to be cleared 


| out before the great ceremony could 
| take place. 


At ten o’clock a Dyak head-hunter 
came for Maanyan and me. As the 
three of us approached the head house 
I noticed that the heads had been re- 
moved from the poles. We climbed the 


ladder and the Dyak swept back a cur- | 
tain of long yellow grass. Hesitatingly | 
I entered. The large room was crowded | 


with warriors in long orderly rows of 


| shining copper. 


WO ObDlians (witch-doctors) were 
beating lizard-skin drums and clank- 
ing bones, thus chasing devils which 
might have followed the warrior, Ma- 


anyan, and me into the ceremonial | 


house. The blians leaped up and down 


in front of me. I saw the kapala’s head | 


turn in our direction. He sat proudly 


in the midst of his finest warriors—the | 
greatest head-hunters in Borneo. The | 


chief raised a horny hand in salute, and 
in a moment I sat on a mat beside him. 

The long lines of warriors began 
moving in slow, grim, unconscious 
grace back and forth, back and forth; 
the minutes dragged out into hours, 
and I lost all sense of time. All night 
the warriors swayed—I with them; 
their tense faces vaguely lighted by 
torches which, as they burned out, were 


replaced with others by old men. These | 
men, too old to fight in defense of the 


tribe, took no other part in the cere- 
mony. 


On through the night we swayed— | 


back and forth. The acid tang of 
sweating men bit my nostrils. Toward 
morning, the men seemed to become 
more tense. Above the kapala’s head 
and mine hung the five boars’ heads. 
When I moved to prevent the blood 
from dripping on me, the kapala indi- 
cated that I was doing decidedly the 
wrong thing! This was his party; I 
moved back into the seat of honor, los- 
ing little time doing so. 


OWARD morning we began to hear 


the deep, coughing roar of tigers | 


fighting and feeding on the boars out 
in the jungle. After an eternity, or an 
instant, a long blade of yellowish-red 
light fell through a crack in the bam- 
boo-and-leaf wall. Dawn had come at 
last. As if they were intoxicated, the 
warriors trooped out of the head house 
laughing and talking excitedly. As I 
left the place, I too felt rested and ex- 
hilarated by my unique experience dur- 
ing the night’s vigil. 

Outside the head house, the kapala 
told Maanyan that I was now a full- 
fledged head-hunter, and, as such, wel- 
come to the warriors I needed to re- 
place sick Malays in my column for 
the journey through the bush back to 
civilization. Also, he hoped that I 
wouldn’t forget to inform the Dutch 
Government that the ancient head- 


hunting ceremony was, as now prac- 
ticed, harmful to no one! 





Quaker STATE has accomplished a scientific “‘mir- 


acle” ... created from the finest Pennsylvania crude 
oil a motor oil so pure that the common ailments of 
sludge, carbon and corrosion are wholly overcome. 
Four great, modern refineries . . . operating under 
the most exacting control and equipped with every 
scientific aid are at the service of the motoring public 
.. . deliver to you Acid-Free Quaker State which 
makes your car run better, last 
longer. Retail price, 35¢ a quart. 
Quaker State Oil Refining Corpora- , 
4 


tion, Oil City, Pennsylvania. 


BuyAcid-Free |iehe 


fi 


- 

















Quaker State /— 7 


IT MAKES CARS RUN BETTER, 
| LAST LONGER 
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ANCHORING PARTS 
in CONCRETE or TILE 


IGHT anchoring 

in concrete or tile 
—one of your worst 
puzzles—is easy with 
Smooth-On No. 1 

For light service, 
as in attaching bath- 
room fixtures (Fig. 

), hooks, ete., drill 
slightly oversize 
holes, fill with a soft 
putty of Smooth-On 
No. 1, set screws in 
this soft cement and 
turn up tight. 

To anchor a railing 
post (Fig. 2), make 
a hole large enough 
to insert end of post, 
and tamp the space 
surrounding the end 
of post full of Smooth- 
On No. 1 

To anchor bolts in a 
concrete wall, make the 
hole large enough to 
clear the bolt head and 
of proper depth. Insert 
the bolt head and fill 
around bolt’ with 
Smooth-On No. 1. Large 
bolts can be set in 
Smooth-On No.7. Tamp- 
ing the cement into 
place gives a tighter hold. When the cement 
is hard, the bolt is ready for service. 

Lag screws are held by making the hole 
just large enough in diameter to clear the 
Put a soft putty of Smooth-On No. 1 
insert lag screw and turn it up 

















1. Fixtures set in 
tile or masonry 
































4. Wood partition 


screw. 
into the hole, 
into place. 

In all of the above applications, the slight 
expansion of Smooth-On No. 1 in hardening 
gives a very strong hold of bolt, 

Use Smooth-On No. 1 in the home also for 
parts and stopping leakage 


screw or post. 


tightening loose 
of water, steam or gas. 













Doing this work in accordance with in- 
structions and diagrams in the Smooth-On 
Home and Auto Repair 
Booklet enables any home 
| HOME . Auto mechanic to get perfect re- 
REPAIRS sults and effect big annual 
fail savings. Mail the coupon 
sp for your copy. 
| 068 Can Get Smooth-On No. 1 in 7- 
[roorwes oz.or 1 or 5-lb.can from your 
wants tt > hardware store or from us. 
with =~ SMOOTH-ON MFG. CO. 
SMOOTH-ON Dept. 58 
574 Communipaw Ave., 
Write for Jersey City, N. J. 
FREE BOOK Please send the free Smooth- 


On Repair Book. 







Name.. 


SHOOT BENJAMIN GENUINE COMPRESSED 
AIR PISTOLS 
WITH SAFETY 


For Target & Smali Game Economical Ac- 
curate Practical Adjustable Force az- “” 
ing Maximum Velocity Safe. Single Shot ~~ 
with Bolt Action Samnmter Fire—Hair Trigger ow 

Satety—cal. 177 or 22 or BB Price $7.50, Ist Oo 
Also 177 and 22 Sin § 
BB Air Rifle $6.00—25 § 
Dealer or Direct—No license requi 










AFE Only 
gone Compressed Air Pistols & “Rifles for Shootin a BB the | 
Market. Full Detaiis—Targets—Free—Write Today tor Introductory | 


Otter 
BENJAMIN AIR RIFLE CO., 853 Marion St., St. Louis, Mo., U.S.A, L_ 
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Canvas Pail and Basin 


Hold Cooking Outfit 


FOR years campers have packed their 
nested cooking utensil kits in a canvas 
bag and carried water pails and wash 
basins made of waterproof cloth. Re- 
cently I discovered that the utensil bag 
could be made to serve also as pail and 
basin, thus eliminating two separate 
articles. 

Dimensions are given for a bag and 
cover to hold the average four-man 
cooking kit. Use factory-waterproofed 
10-0oz. brown canvas purchased from a 
tent dealer. After the top edge of pail 
and basin are bound with 1-in. tape, 
pierce a small hole in the tape and push 
in a piece of steel wire so it forms a 
hoop; then sew the wire entrance shut. 

The pail handle, which may be either 
leather or folded canvas, can be riveted 
or sewed on. Rivet a %-in. buckle to 
one strap and, if canvas is used, have 
a shoe-repair shop place sufficient eye- 
lets in the other so the strap can be 
buckled snug over the cooking utensils 
or loosened to make a convenient pail 
handle. Loops of tape are sewed at the 
top of the pail to hold the handle when 
water is carried. There are also loops 
on the edge of the basin to hold it 
firmly over the top of the utensil kit 
as shown. 

If the seams leak a little, paint them 
with tent waterproofing or melted par- 
affin.—MAURICE H. DECKER. 


Rubber Cement Fastens 
Shaving- Brush Hairs 


SHAVING brushes 
that suffer from fall- 
ing hair may be 
treated by injecting 
a good grade of rub- 
ber cement. A soda 
straw, used as a 
pipette, is half filled 
with the rubber solu- 
tion, which is gently 
blown into the area 
just above the base 
of the brush where 
it binds the bristles. 





Making Butterfly Trays 
(Continued from page 67) 


be held in place with fine pins or with 
strips of paper held down with thumb 
tacks. For variety, you might leave a 
few butterflies with their wings folded. 
Avoid touching the wings with your 
fingers; use tweezers or pins. 

After drying for a few days, the but- 
terflies are removed from the boards 
and stored in a flat box until you are 
ready to make the tray. Keep plenty 
of naphthalene flakes in the box to dis- 
courage moths. 

The frames are made by ordinary 
picture-frame methods. A simple cross 
section is suggested in the drawing, 
but this can be modified to suit the 
taste and ability of the maker. Note 
that the rabbet is quite deep to allow 
for the thickness of the glass, cotton, 
and board backing. A good size is 12 
by 18 in. (glass size). Use double- 
strength glass, fastened securely with 
brads or glazers’ points. 


UT a back of -in. plywood or 





very stiff, heavy corrugated card- | 
board. Lay the back on the bench and | 


spread over it a 4-in. or thicker layer 


of quilting cotton. If moths with large | 


bodies are used, 
extra thickness of corrugated card- 
board under the cotton and cut out 
spaces for the bodies. Spread naphtha- 


it is well to place an | 


lene flakes freely between the layers of | 
cotton, and if you wish, a few on top. | 
Since insects can do much damage to | 


the butterflies in the tray, it is well not 
to make it up until there has been time 
enough for all eggs on or in the butter- 
flies or grass to hatch and the larve to 


be killed. The cyanide jar should kill | 
most live parasites, and naphthalene | 
flakes in the storage box will get the | 


rest. 
layers of cotton are added insurance. 

Two or three days before making up 
your tray, the box of butterflies should 
be put in an air-tight container with a 
pan of water. The moisture will soften 
them so they can be arranged easily. 

Arrange a border of dried grasses 
along the lower edge and sides. Milk- 
weed silk scattered over the cotton 
gives a pleasing effect. Grass loses its 
color as it dries, but you may be able 
to get dyed grasses from your florist, 
or you can dye your own. Arrange the 
butterflies in a balanced and natural 
composition. From five to ten should 
be enough, depending on their size. 

When the arrangement is complete, 
set the frame and glass over it, turn 
the whole over, and tack the bottom in 
place. Cover the bottom with a layer 
of paper glued along the edges, and 
over this a layer of felt. 


However, the flakes between the | 





The tray is now complete with the | 
exception of the handles. These can be | 


bought ready-made or bent from cop- 
per or brass rod, 3/16 or \4 in. in diam- 
eter. If brass is used, it may be neces- 
sary to anneal the ends once or twice 


in order to flatten the ends without | 
splitting them. A 7- or 8-in. length will 


be found about right. 
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A Loading Platform 
for Model Railway 


4 {HEN you have put in a siding at 
\V some convenient spot along the 
main line of your model railway, you 
can build this loading platform as a 
starter for a small town. Later on you 
can add a depot made out of an old box- 
car body, put in a crossing with signs 
a and cattle guards, and erect a small 
. | warehouse or stock chute. 
| The platform shown in the photo- 
| graph is built to a scale of 3.5 mm. to 
the foot. (The track gauge is 5/8 in., 
commonly known as HO gauge.) The 
construction is simple because balsa- 
| wood strips, cut or sanded to the correct 

size, are used. 

If you are building to one of the other 
small scales, lay out the plan on a piece 
of cardboard, marking the exact loca- 
tion of each foundation block. The card- 
board is used as a temporary working 
base only. Fasten the foundation blocks 

| to it with thin flour-and-water paste so 

that the platform can be easily removed 
when it is finished. 

7 After the foundation blocks are in 
place, glue the 8 by 8-in. (scaled down) 
posts to each. The 8 by 10-in. cross 
beams that support the stringers are 
then put in place, and then the diagonal 
bracing is added. The sketch shows 

© nine 3 by 12-in. stringers supporting the 

planking, but if this seems like too 

much work, a single piece of wood the 
same thickness as the height of the 
stringers could be used. The planking 
can be represented by lines drawn 
across the top, but the platform will 
ca ; 
look more realistic if each plank is 
| cut and glued in place with waterproof 
glue. 
| 

| 








Stain the platform a weathered gray 
with a few drops of ink in about a quar- 
ter of a glass of water. 

Use fine clay or sand sprinkled over 
wet paint for the road leading up to 
an’ around the platform, and plant a 

few weeds, made from bits of sponge, 
near the road.—J. W. CLEMENT. 


LATFORM 30' i TOP OF PLATFORM 3'-10" 
~ Ramp Mog TOP OF RAIL 











~~ <4 
“3°* 12" STRINGERS 
7! 6 — pe 7-6 


ELEVATION (TOTAL LENGTH 77') 
3° 12” PLANKS 






PARTIAL PLAN 18" 18" BLOCKS 


P ns for the platform with scale in feet. 
‘he photo at top shows the finished model 






Fitting Parts to Boiler 
of Model Locomotive 


SCREW-CENTER 
CHUCK 


CYLINDER 











DIAMETER 


OF BOILER EMERY 


CLOTH SMOKE BOX 
NOTCH FILED ACROSS P 
BOTTOM OF STACK, Domes, ETC., Sanding Drum 
FOR —> IN STARTIN 


< 
NF 


A hardwood sanding drum is 
made of the same diameters 
as boiler and smoke box so 


that all the accessory fit- 
aie tings can be shaped to suit 
SMOKESTACKS, domes, saddles, and 


other parts can be fitted to the exact 
contour of the boiler on a model loco- 
motive by means of the sanding drum 
illustrated. A piece of hardwood is 
turned down to about 3/32 in. less than 
the boiler diameter, or so that when the 
emery cloth is glued in place, the drum 
will be the same diameter as the boiler. 
Before applying the work to the 
drum, the excess stock should be filed 
away. The lathe should not be run too 
fast, as the work must be held on the 
drum with the fingers. Turn the work 
around frequently, and try it on the 
boiler occasionally. The finished joint 
between boiler and fitting should be al- 
most invisible-—ROy S. MACNEILL. 





prenmane Used to Drill 
Model Railway Cars 


DRILLING cars is now the only opera- 
tion that an up-to-date model railroader 
cannot control from a distant point 
without doing a lot of walking. This 
problem may be solved, however, by us- 
ing a strong horseshoe magnet mounted 
on an old car truck. Coupled to a loco- 
motive, it will haul two cars of standard 
gauge. By sharply reversing the loco- 
motive, the cars can be ‘‘uncoupled.” 

After cars have been drilled into their 
respective tracks, trains of cars may be 
coupled up by pushing them to a point 
near the operator. 

If it is desired to preserve realism, 
the device could be neatly hidden by 
incorporating it into the locomotive ten- 
der.—WILLIAM FENDRICK. 








| Treet Safety Razor Corporation, Newark, New Jersey 























SPEND MORE TIME é 
KISSING -- 











































-AND TREET yoursELF 
TO A PACK OF 
vy PERFECT 


Single-Edge 
FOR GEM AND EVER-READY RAZORS 






93 





~ 


er HERE’S A 

ee eS HE-MAN 
RUST PREVENTER 
and LUBRICANT 


YALE 
OIL 


HIS oil has body,staying power, 

film strength, amazing attraction 
for metal and great covering abil- 
ity. Stays put—doesn't drip or gum, 
gives REAL protection longer! Ideal 
for electric motors, tools, machines, 
guns, scores of uses. Insist upon YALE OIL 
—at hardware and sporting goods stores. 


In tubes for 
easy ap- 
plication 


10c 
Se & 25¢ 


If your dealer can't supply you, send 10c to 


THE YALE & TOWNE MFG. CO. 
Dept. O. S. Stamford, Conn. 


‘LIFTS 50 TIMES ITS WEIGHT 
NEW POWERFUL MAGNET 


Made from newly developed expen- 
Sive alloy ALNICO. Perform mag 
netic tunts 
Magnetism 

too small for 





Learn the Laws of 
Lift metals from places 
your hands—-Other 
uses—Amazing power --Pocket size 

With keeper, postpaid. Mail 60c 
(coin or money order) to 

sav SERVICE 

TOMAHAWK, D- wis. 


PHOTO. 


ENLARG 


te Photography your hobby’? Do you want 

»rofitable easy business at home? Make 
P ioTO ig poy gl for yo uree f 
and others. Your cost Sc each and leas 
The Idea! Phe nee » Enlarger is AUTOMAT- 
ic. o experience “ge oa 


sorre* rd picture. $5.9. com: 


LETE. Interesting « L  ~. ANY 


IDEAL-X, 122 East 25th Street, po YORK SIZE 


tYourOwn Lx 


Canes 5 TATIOMERY, AOVERTIS MG, 1 ABEL urs lass EX. 
SAVE MONEY AMP TIME SOLD DIRECT FgOM FACTORY Of 
JUMIOR OUTFIT $82%, SEMIOR OUTFITS 10.35 AND UP 20 POPULAR 
RANE D PRINTING LIKE EMORAVING, PAYS FOR ITSELF IM A SHORT 
TIME. EASY RULES SENT. WRITE FOR FREE CAUALOS, 

OF OUTFITS AND All DETAILS... t« <a NDE A 
KELSEY PRESSE 4, A330 





Build the 4-mast Barque, California 


, detailed blue prints of this handsome, steel barque 
omplete fittings and construction sets 
or steam trawler and other po »pular 

mode ‘Is including the ‘‘Hartford.’ 
20¢ (coin) for new illustrated catalog 


Accurats 


Illustrates hundreds of items, fit- | 


tings and complete kits 


- FISHER 


1002-2 Etowah Ave. 
BRAZES 


WELD SOLDERS 


Now, an electric welding, brazing & soldering torch com 
*) plete withinbuilt power unit gonwle es and supplies. Works 
instantly oft one light socket. Does a thousand 
nd ene vepelr jobs at an amazingly 
ow cost on aluminum, iron, 
steel and other metals 
Indispensible in auto 
shops for fender and body 
repairs. Unbeatable for 
home repairs, shop, fac 


heet metal, radio 

and bicycle repairs. Any 

one can handle without 

pre vious s experience wi th 
mp! 
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Flying a Crashproof Plane 


(Continued from page 25) 


Slim raised his hands in a gesture 
of nonchalance. ‘Suit yourself. Where 
do you want to go?” 

I motioned toward the mountains on 
the east, and described with my arm a 
course leading back to a position over 
the San Fernando valley a dozen miles 
north of the air terminal—a flight that 
would keep us in the air perhaps twenty 
minutes. At this, Slim elaborated brief- 
ly on the earlier instructions he had 
given. 

“When you turn, swing the wheel 
exactly as you drive an automobile. 
Keep the ship level if you can, but don’t 
worry about stalling, for she will not 
stall. Move the wheel gently, and you’ll 
find the ship banking and turning in 
any direction you want.” 


HAT happens,” I demanded, “if 
I pull her up in a stall, or try to 
loop the loop?” 

“Little early for that,” 
comment. 

Slowly, almost imperceptibly, I moved 
the wheel to the right. Down went the 
right wing, and we turned to the right 
in a gentle bank. I returned the wheel 
to neutral, then swung left, holding the 
ship in a turn until we were headed 
northeast, a direction change of some 
150 degrees. 

Slim looked at his watch. “Out four 
minutes,” he said, ‘‘and you’ve steadied 
down already.”’ He meant that I was 
no longer waddling like a duck through 
the sky. I had commenced feeling eas- 
ier in mind when we reached 2,000 feet, 
and my confidence was quickly evi- 
denced through the handling of the 
controls. 

During the next few minutes I con- 
centrated on holding an even keel, and 
enjoying the scenery. Slim and I were 
sitting side by side in the comfortable 
cabin, which is placed above and in 
front of the wing. Through the cellu- 
loid windows, visibility ahead, to the 
side, and below was better than from 
my automobile. Across the top of a 
metal member in the open ventilator 
slot in the nose, I lined up a mountain 
in the distance, and by observing a 
distant peak maintained reasonably 
straight and level flight. 

“You asked about stalls,” 
“Want to try ’em?” 


was his only 


Slim said. 


HIS was a little more than T had 
f font for, but I opened the 
throttle wide, drew the wheel back, 
and, hanging on grimly, awaited re- 
sults. The response was instantaneous. 

Up went the nose. With a roar, the 
engine pushed us up until it seemed we 
were suspended vertically in the sky. 
Momentarily we hung there, then the 
nose dropped and as the engine gained 
speed, we descended briefly in a shal- 
low power dive, and once more the nose 
rose. Three times we climbed, descend- 
ed, climbed, the wings remaining fairly 
level throughout the maneuver. Dur- 
ing the third dive I leveled off, throt- 


tled back, and looked inquiringly 
my instructor. 

“Why didn’t we fall off on one wing 
from those stalls?’ I demanded. 

“She's rigged for balance,” Slim ex 
plained. ‘Also, the nose began to dro 
when you slowed to about eighty. Y: 
see, you never lost flying speed.” 

This seemed reasonable, but I was 
curious to learn the result of a stall at 
cruising speed. 


OW, with the engine turning 1,800 

revvs, I sent her up once more. 
Except for speed and distance of climb, 
the stall approximated the earlier at- 
tempt. We ascended briefly, at a less 
steep angle, the nose dropped—and 
again, after picking up speed, we 
climbed, stalled, and nosed down. 

“Can I loop her?” I asked, after 
straightening her out. 

Slim vetoed this one. “No need to 
try,” he declared, ‘because the plane 
doesn’t have enough control surfaces 
for that. Closest you can come to a 
thrill is a tight vertical turn. You see, 
you have plenty of speed in a turn to 
control the ship easily.” 

By this time, I had regained my con- 
fidence completely. No doubts troubled 
me until we had passed the airport on 
our northward leg and Slim suggested 
we prepare to land. 

“You keep it,’’ he said, when I start- 
ed to pass the wheel back to him. 
“Swing about, locate the airport, go 
down to 1,000 feet about a mile from 
the runway, and aim for the landing 
strip.” 

It sounded simple, the way Slim said 
it. Head for the ground and fly in! 

I swung left and soon located the air 
terminal over Slim’s shoulder through 
the left cabin door. Continuing the 
turn, I started off in an easterly direc- 
tion until the landing strip appeared 
off to my right. A right turn, and I 
could see the field about six miles 
ahead, a little west of south. 

“Cut the motor to 1,800,’ Slim ad- 
vised, calling my attention to the ta- 
chometer, which showed 1,850 revvs. 
“You'll cruise better.” 


E SAILED on a couple of miles, 
when Slim motioned down. The 
wheel went forward, and we descended 
until the altimeter registered 1,000 feet. 
Meanwhile Slim explained why any 
amateur on his first flight may dare to 
land this velocipedelike plane without 
help from the instructor. 
“Remember,” he emphasized, “we 
have three wheels. That means we 
can’t nose over. Also, the two rear 
wheels are eight feet apart. That means 
we can’t ground-loop and smash a wing. 
Each wheel will recede eighteen inches 
into its recoil mechanism—so, no mat- 
ter how hard you hit, the ship will not 
bounce. 
“Here’s another thing.” He touched 
a lever resembling an automobile emer- 
(Continued on page 95) 
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Anyone Can Fly This 
Crashproof Plane 


(Continued from page 94) 


gency brake, extending upward from 


nore for 


he floor alongside the control column. 


‘Pull the lever and you set the air 


rakes. With the flaps down, you'll 


and at fifty or less.” 


I set the air brakes. 

When I figured we were a mile from 
he runway, I looked to Slim once 
instructions. ‘Throttle the 
iotor back,” he continued. The roar 
f power subsided to a rhythmic ticking. 


OLD air speed at eighty,” Slim 
went on. As I pushed the wheel 


forward to keep the nose down, I quick- 


y consulted the air-speed meter. 


The 


needle settled back from 120, where we 
had been cruising, to seventy. A little 
more forward wheel, and it climbed to 


e 


ighty. Through the forward windows 


[. could see the near edge of the runway 


dead ahead. 


The last mile down the invisible 
hute fled past too quickly to leave 


more than fleeting impressions. Houses. 


Power line. 


T 
A 


Here comes the ground. 


ess than 100 feet ahead is the runway. 


“Level off when you’re twenty-five 
eet from the landing strip,” Slim said, 


inhurriedly. 


As he spoke, I eased back on the 
‘heel. Down came the twin tails. The 


vheels touched, their shafts receding 


into the sockets as 2,500 pounds of 


I 


; 


} 


( 


ed to 


y 


? 
\ 


lane and crew settled to earth. Slim 
ammed down the foot brake, and we 


ulled up to a quick stop. 

I turned to my instructor with a 
uestion. “When did we land?” 
“Eighteen inches before you expect- 
touch concrete,” he declared. 
Vhen I thought I was leveling off, I 


vas already on the ground, having hit 


t forty-five miles an hour. 


EPARTMENT of Commerce experts 
long have sought an airplane which 
iay be flown by inexperienced men and 


vomen without fear of crashing. Even 
n this ship, considered by flyers gener- 
illy to be the nearest approach to a 


foolproof” heavier-than-air craft yet 
eveloped, the Government will not per- 


mit you to solo until you’ve had eight 
hours of instruction with a competent 


lstter do not have any effect. 


lot sitting by your side. Then, you 
re not allowed to fly any other air- 
lane, because piloting this compact 
indle of metal is decidedly different 
and easier. 

Although the wings cannot be readily 
moved for parking in a garage, the 
ine handles on the ground exactly 
ce an automobile. Turning the con- 
11 wheel moves the front wheel, which 
set like a caster, and also actuates 
e ailerons, but at ground speeds the 
After 
ining experience, you can land the 
ine at twenty-five miles an hour with 
ieel brakes set, coming to a jerky 
p in 100 feet or less. This makes 
ssible a landing almost anywhere 
it an automobile may be driven. 

























SOME TWOSOME! 


IVER JOHNSON LEADERS _ 
.. ARIFLE... THESE TWO le 
com FIRST CHOICE with AMERICAN BOYS for YEARS an 


A bicycle — your two-wheeled road- 
ster until you own a car! Iver Johnson 
bicycles have the looks, speed and 
all round perfection that only real 
engineering skill builds into a bike. 
Streamlined —2- or 3- speed 
gearshift if you wish — fully 
equipped for “tops” in driving 
power and endurance. A bicycle 
is an important “buy.” Look 
beyond flashy paint. Get real 
value — guaranteed. See an 
Iver Johnson first! Ask for 
Folder 66B. 







Johnson 
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Pe Dew a bead and drill the bull’s-eye — 
that’s Iver Johnson action! Hundreds 


of boys have become crack-shots with 
the fine balance and accuracy our experts 
ek put into the Iver Johnson .22 Bolt Action 
| Safety Rifle. The “action area” is finest rifle steel, ma- 
chined to precision and guaranteed. The patented safety 
is safe and sure, yet quick as a wink. Let us tell you 
more about it. Ask for Folder 66A. 


IVER JOHNSON’S ARMS & CYCLE WORKS | 


91 RIVER ST., FITCHBURG, MASS. 85 Chambers St., New York 
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MEGOW'S new 


AIR & SUCTION PUMP 





















FOR HOMES os Oo / 
Pe cas |. iis nA DELS! 
Now you may thrill to the pleasure 
of building, with your own hands 
accurate and fascinating models 
of the ‘‘Treasure Island’’ ship. of 
the Mediterranean pirate Xebec 
that held Robinson Crusoe cap 
| tive, of Captain Blood’s *‘Arabe _ 
la’’ and other romantic anc 
| historical ships. These new Me HISPANIOLA 
: tol gow model kits come complete with CARVED HULLS, 
Spray eun show n above, efficiently sprays water and anchors, capstans and other ready-made parts. Overall 
oil solutions, insecticides, germicides, liquid wax, | lengths from 15” to 20”. Price, $2.00 each. By mail, 15¢ 
paints, lacquers and enamels. Get better results in|] extra for postage 
painting your screens, radiators, wicker or lattice | CLERMONT. The First Steamboat. 
work and similar unreachable places. Refinishing and BEAR OF OAKLAND. Admiral Byrd's 
touch-up work on furniture, refrigerators and autos, | ARABELLA. Captain Blood’s : 
ete. Powder blower (not shown) may be used for | SEA BIRD. 19th Century Bric. 
flocking, as well as spreading insect powders and | XEBEC. Robinson Crusoe 
many other uses. Suction for transferring gases, | HISPANIOLA “Treasure Island.”’ 
acid, oils, blood, hot liquids, ete. Complete line of Send 5c postage for complete illus 
Medical and Dental accessories, also blowpipe for catalog of model airplane and boat 
soldering, brazing and light welding. Sent on Rail model kit ready-made parts and 
way Express Co. 10 day approval plan. Fully guaran- \ supplies 
teed. Write for Free Catalogue. MEGOW’S, Dept. PS. 
Jordan Air & Suction Pump Co. KEBEC or 217'N. Desplaines Si. chicago” 
2004 Bryant Bidg. Kansas City, Missouri 















YOUR YOUTHFUL SKIN 
A MASS OF PIMPLES? 


Take steps now to help keep your 
blood free of skin-defiling poisons 


Stop being scorn 


often 


an object of shame and 
among your friends. Find out what 
causes those repulsive-looking pimples 
and get rid of them. 

Between the ages of 13 and 2 
changing rapidly Important glands develop. 
These gland changes upset your system. Waste 
poisons from the intestines are often thrown into 
the blood stream and are carried to your skin, where 
they may bubble out in ugly, shameful hickies. 

You must help keep your blood free of these 
skin-irritating Thousands have done so, 
just by eating Fleischmann’s Yeast. The millions 
of tiny, living plants in each cake of this fresh food 
act to help you fight pimple-making poisons at 
their source—in the gre before they can get 
into the blood. Many get amazing results in 30 
days or even less! Get Fie sischmann’s Yeast now. 
Eat 3 cakes a day—one before each meal—until 
your skin is clear and fresh again. 


5 your body is 


poisons. 









Better Built 
Lower Prices 


Canoes $64 and up 


Only Boats With 
Full Length Spray Rails 


Keep passengers perfectly 
dry—even at high speeds. 
Catalog also shows today’s 
five most popular models 
of sailboats. Two big facto- 
ries. Prompt shipment 
CATALOG FREE 
Write for your copy. State kind of 
boat in which you are interested. 
THOMPSON BROS. 
219 Ann St. Wr ) 
PESHTIGO, Wis. (nsiher ghaee 





Outboards $42 and up 


Very fast utility mode! 


BOAT MFG. CO. ‘*7) 
119 Elm St., 
CORTLAND, N.Y. 


60 POWER TELESCOPE $2. 19 










VARIABLE EYEPIECE 20X-40X-60X 
NEW! Three ote on eee La =F see 


images with 40 & i) power for extra long 
pres - distant 
ts nts, 





Most pow 
erful made for any 
where near the money 
» less than a for t in 

system 40 mm 
‘rass mount. Direction 
ac ompe vund 4 lens micre 
Only $2.19 Addres 


v » 
ships, moon, tar 3, etc., 
60 times, as close, 







included for using a 
American made. We pay the postage 
te 


Dept 


BROWNSCOPE CO., 5 W. 27th ST., NEW YORK 





FOR YOUR OUTING & TOURS! 











— 4 
All Purpose American 
Variable VA R ' S Cc Oo P E Telescopes 
Large achro clear and sharp. Felt mounted draw 
tube ee ee plainly marked power, set instantly 
for every u port target work hunting, marine or 
tronomic. Ma n three ‘ Guaranteed 

10 to 20x—$7. 50: the to 30X—$10; 10 to 40X — $12. -” 
Ra air ” fir Ga Rithe Firearms, Binocularas Micre 
un id Telen pe Police Goods, Badges, et Send Jc stamp 

_LEE SALES CO. (Dept. PS) 35 West 32nd St., N. Y. City_ 













DE FRANNE REFLEX 
Twin lens Reflex takes 12 2'4x2'4 shots 
on film, Triolar F:4.5 Anastigmat . . . auto 
matic shutter. Eveready leather case $4.50. 


Free: Big Camera Catalog Write Dept. PS 
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vew MABEON 3 eT CHICAGO, ma. 


All- PURPOSE 


MOTO-TOOL 





















Everyone who works with his hands 
at home, shop, school, or profession 
ean use the efficient, attractive Moto 
lool to advantage Grinds, drills, 
routs, carves, polishes all material 
Chuck uses many tools. You do i) see- 


onds jobs that require hours 
hand work. Safe 
; in use. Two fine 
» 1 weighs 6 oz 
),000 r._p.m. No, 2 
weigh IS oz about 

wWOr.p.m. Order on 
Oday money back trial, 


Mode! | send for free booklet 
$9 85 postpaid Dremel Manufacturing 
10 Day Trial Company 

1131 CT —- Racine, Wis-® 








Filters Help Your Microscope 


(Continued from page 73) 





Professional-type microscope with substage re- 
ceptacle provided for filters and color rings 


creased when the filter absorbs the 
light that the object transmits. And it 
goes without saying that, when the fil- 
ter transmits the light that the object 
transmits, contrast is reduced. Usually 
there is a happy medium between these 
extremes that produces best results. 
The easiest way of determining just 
what filter to use to make a certain 
colored object, such as an insect leg or 
a piece of stained tissue, appear at its 
best, is simply to look at it by light of 
different colors. Here is a table that will 
help you select filters when you want to 


produce maximum contrasts: 

COLOR OF OBJECT FILTER TO USE 
Violet Yellow 
Purple or Red Green 
Blue or Green Red 
Yellow or Brown Blue 


As an example, the horny legs and 
various other parts of insects are yel- 
lowish in color. If you employ a violet 
filter with them, maximum contrast will 
be produced. That is, the leg will appear 
black against a blue background. Usual- 
y, however, because of the thickness of 
the specimen, such contrast increase 
will blot out details. So it is desirable 
in such cases to reduce contrast rather 
than increase it. Remembering that 
maximum detail is seen when the object 
is examined by light of a color that 
it transmits, you find that a yellow or 
a red filter produces best results. 


N GENERAL, the effects obtained in 

making photomicrographs with pan- 
chromatic (all-color-sensitive) plates or 
films used in conjunction with filters 
are practically the same as the visual 
effects. 

Filters employed in microscopy are 
almost invariably placed between the 
light source and the microscope. Pro- 
fessional-type microscopes have slots 
below the substage condenser and di- 
aphragm to receive disk-shaped filters, 
33 mm. in diameter. 


There are various kinds of filters th: 
the amateur microscopist can use t 
improve the performance of his lense 
These include colored glass, colored gel- 
atin of the kind used in lighting window 
displays, cellulose acetate film, colored 
liquids, and colored gelatin specially d: 
signed for filter work. In fact, almost 
any colored material that is transparent 
enough to transmit sufficient light can 
be used. 


N LARGE laboratories, scientifically 

made filters are invariably used for 
both visual work and photomicrog- 
raphy. These provide accurate control 
of wave length of light transmitted and 
absorbed. In the United States, proba- 
bly the filters most commonly employed 
are those known as the Wratten “M” 
series. Fortunately, they are not be- 
yond the reach of the amateur, for they 
can be purchased in the form of stained- 
gelatin sheets for something like ten 
cents a square inch. A convenient size 
is 2 by 2 in. The colors are designated 
by numbers. A complete set of visual 
filters would include the following: No. 
78, blue, for general use to convert in- 
candescent-lamp light into daylight- 
quality illumination, which reduces eye 
strain; No. 38A, blue, to increase con- 
trast of faintly colored yellow objects; 
No. 45A, blue-green, to enable maxi- 
mum detail to be seen, as in study of 
diatoms; No. 66, light green, to increase 
contrast of red and pink objects; No. 
58, green, to increase contrast of very 
light pink and red objects; No. 15, yel- 
low, and No. 22, orange, to increase 
contrast of blue objects and improve de- 
tail of insect preparations; No. 25, red, 
to increase contrast of blue objects 





such as those stained with methylene | 


blue; No 
reducing brightness of light without 
changing color, transmitting about ten 
percent of the light striking it. 


F YOU intend to use filters in the form 

of thin sheets of gelatin, cellulose film, 
or the like, mount them between glass 
for protection. It is not necessary to use 
optically perfect glass, because the fil- 
ter is placed between the light source 
and the microscope, and does not inter- 
fere with the microscope’s optical sys- 
tem. Clear glass obtained by washing 
the emulsion from photographic plates 
or lantern slides is excellent. At photo- 
graphic stores, you can purchase 2 by 
2-in. squares of thin, flawless glass orig- 
inally intended for use as cover glasses 
for photographic transparencies to be 
projected on a screen. Handle filter 
gelatin with tweezers, and do not touch 
it with your fingers, or you will leave 
smudge marks. Place the gelatin sheet 
between two pieces of clean glass, and 
bind the edges with lantern-slide tape, 
either the gummed-paper type or that 
made by coating cellulose film with rub- 
ber cement. Perhaps some of the metal 


(Continued on page 97) 
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Filters Help Your Microscope 


(Continued from page 96) 


frames recently introduced for holding 
small photographic transparencies be- 
tween the glass squares can be used in- 
stead of tape. 

Liquid filters consist of colored solu- 
tions in water, held in bottles having 
flat, parallel sides, or in spherical flasks 
which act also as condensing lenses to 
concentrate light on the microscope mir- 
ror or the object. You can arrange a 
simple holder for such a flask. The main 
thing is to elevate the flask above the 
table sufficiently to align it with the 
microscope mirror and light source. 


COMMON use for a liquid filter 

such as a flask of colored water is 
to convert artificial light into daylight- 
quality illumination and thus reduce eye 
strain. Solutions of copper salts, which 
are blue, are usually employed for this. 
Other liquid filters include: potassium 
bichromate, saturated, to produce yel- 
saturated copper sulphate one 


three parts, and a few drops of sul- 
phuric acid, green; aniline red or neu- 
tral red, one part to about 1,000 parts 
and diluted as required for thick ves- 
chrysoidine, same dilution, pro- 
ducing orange filter. 

Strikingly beautiful effects can be 
obtained by employing differential col- 
or illumination. A microscope having 


sels; 


a substage condenser is essential. If | 


your instrument is not so equipped, try 
inserting a short-focus plano-convex 
lens, such as those sometimes employed 
on the end of cheap flash lights, be- 
neath the stage, flat side up. 


O OBTAIN differential color illumi- 

nation, insert beneath the condenser 
a ring of colored gelatin having in its 
center a circular hole whose diameter is 
about one half the total diameter of the 
ring. The ring, say, is red in color. Now, 
with the condenser focused on the ob- 
ject and the iris diaphragm wide open, 
you will see a red-lighted object against 
a white background (assuming that 
the source of light is white). Next, in- 
sert a small disk of different-colored 
material to cover the center hole in the 
red ring completely, and the color of 
the background changes to that of the 
smaller disk. Remove the ring, and you 
see a white object against a background 
the color of the small disk. Contrasting 
colors such as blue and yellow are gen- 
erally best. Magnification should not 


be too great, a 16-mm. objective being | 


about the most powerful usually em- 
ployed. If you cut your own differen- 
tial rings and disks from colored cel- 
luloid or other material, make the rings 
about 33 mm. outside diameter, and 
the center hole 16 mm. 


Rear Ends Aren't Foolproof 


(Continued from page 54) 


“Sounds like a burned-out bearing,” 
said Joe Clark. 

It does sound something like that— 
but I’ve never heard a noise exactly like 
that one before,” Gus said, looking a lit- 
tle puzzled. “Speed her up again, 
Harry.” He opened the hood, and stood 
listening with his head cocked to one 
side. Suddenly he reached in, and 
jerked something from under the hood. 
The grinding noise stopped—and didn’t 
Start again. 


US turned to Mrs. Miller. “Well, it 
wasn’t the differential,” he as- 
sured her. “Or anything else serious.” 
He held out his big hand and showed 
her a disk of heavy cardboard. “When 
they changed your oil,” he told her, 
“they tied this card on to the radiator 
brace near where it is fastened to the 
dash—the way they always do to re- 
mind you when you should have your 
oil changed again. See how the card is 
twisted—into something like the shape 
of a propeller blade? Well, when you 
were driving slowly nothing happened. 
But when you speeded up, the stream 
ot air from the fan became strong 
enough to start the card revolving, and 
as it whizzed around its edges rasped 
against the dash, making the noise that 
mde you think that your engine was 
| Coming apart. Not a bit of harm done.” 
Irs. Miller drove off gushing thanks. 


Gus looked after her, smiling. ‘She’s 
not a bad sort of woman,” he said, ‘‘even 
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new mechanical principle, developed by hard- 
headed engineers in its practical application to 
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a scientific spiral design and high rotational speed 
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if she is the world’s silliest talker and | Ge 


worst driver. Funny thing about noises 
in a car,” he went on reminiscently. “I 
remember once when I was—” 

From outside the open doors came a 
high-pitched grinding shriek that set 
the three men’s teeth on edge. ‘“‘Here’s 
someone who is in real trouble, and no 
fooling!’”’ Gus said as they started out. 

A big and plutocratic-looking road- 
ster had stopped in the driveway, and a 
big and equally plutocratic-looking 
gray-haired gentle-man was getting 
out of it. 


E GAVE the three of them a quick 

glance, and then addressed Gus. 
“You’re Gus Wilson, of course,” he 
said. “My name is Brown—Z. Jonas 
Brown; lawyer in the city—maybe 
you’ve heard of me. Well, down at the 
hotel they told me that you are a man 
who knows his business inside out. Did 
you hear that confounded noise when I 
drove up?” 

“T heard it,” Gus said. 

“T’ve been listening to it for sixty 
miles,” Z. Jonas Brown said grimly. 
“And I’ve had enough of it! I haven’t 
been doing any driving for the past sev- 
eral years—too busy; wouldn’t be driv- 
ing now except that my chauffeur got 

(Continued on page 98) 
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Rear Ends Aren't Foolproof 


(Continued from page 97) 


sick in Albany. But I used to know 
something about cars. I’d say that noise 
means trouble in the rear end—only 
they tell me that rear ends don’t break 
down any more. What do you say?” 

“Judging by what my ears tell me,” 
Gus said, ‘‘my guess would be the same 
as yours. But a long time ago I learned 
not to believe what my ears tell me un- 
til I've checked up with my eyes. Want 
me to take a look?” 


HE big man nodded. “Put her on 

the lift and raise her up, and get 
the rear-end cover off,’’ Gus told Harry. 
After they had emptied the rear end of 
grease, and flushed it thoroughly, Gus 
made a careful examination of the 
gears. When he finished, he looked at 
Brown, and slowly shook his head from 
side to side. 

“Well, what is it?” demanded the 
lawyer. “Gear tooth broken?” 

“No, nothing is broken,’ Gus said. 

3ut your gears are badly galled.” 

“That’s a new one on me,” Brown ad- 
mitted. “What the devil are galled 
gears?” 

“Look for yourself,’’ Gus invited. The 
car owner put on a pair of rubber-tired 
spectacles and peered intently into the 
gear case. “Notice how highly polished 
those gears are?” Gus said. ‘And see 
how the polish has been worn off them 
in places? Well, that’s what galled 
gears are.” 

“But why,” asked Brown, 
galled? What’s the cause?” 

“The wrong grease, directly,’ Gus 
told him. “Indirectly, your chauffeur’s 
trustful nature—or maybe his careless- 
ness. He has had the car lubricated at 
some service station, and he didn’t check 
up to make certain that they used the 
grease recommended by the manufac- 
turer—grease of the proper viscosity. 
There aren’t any two greases in the 
world that will mix properly in a car’s 
rear end.” 

“Humph!” grunted the lawyer, and 
Gus had an idea that the chauffeur was 
going to be in for a torrid ten minutes. 
“All right, Mr. Wilson. Get the trouble 
fixed up, so that I can be on my way 
within an hour. I’ve got work to do to- 
night. 


ia gears,” Gus said, “are 
—J one of the things that can’t be 
fixed up. I can adjust them so that they 
won't be quite so noisy, but not so that 
they won’t bother you. New gears are 
what you need, Mr. Brown—nothing 
else will do any real good. They’ll cost 
you something over fifty dollars, but 
they’ll save you a lot of wear and tear 
on your nerves.” 

“Put them in!” snapped Brown impa- 
tiently. 

Gus shook his head regretfully. “I'd 
like to do the job for you, but I'd have 
to get the gears from the city, and you 
couldn’t have your car until some time 
tomorrow afternoon. I'll adjust—” 

“You'll adjust nothing!” growled 


“are they 


Brown. “You found the trouble, so you | 


fix it! Get the gears and put them in, 
and I’ll send my chauffeur for the car 
as soon as he gets over his cold and 
comes back to work. And don’t forget to 
tell him a few things about watching his 
lubrication. Run me down to the raili- 
road station, will you?” 


FTER he had ridden off with Joe 
Clark, Gus looked at the gleaming 
roadster, and shook his head almost 


sadly. “It’s money in our pocket, of | 


course,” he said to his assistant, ‘‘but I 
hate to see a swell job like that one 
given that sort of treatment!” 

“It ain’t right,” 


rear ends never breaking down any 
more ?”’ 

“It came close to being the truth,’ 
Gus said. “How many rear-end jobs 
have you worked on since you’ve been 
here ?” 

Harry thought back. “Not so many,” 
he admitted. “There was George Nel- 
son’s coupe, and the Bronsons’ bus 
that’s all that I remember.” 

“‘Nelson’s coupe is a ’31 model, and 
the Bronsons’ car a ’33.” Gus said. 
“That’s the answer, Harry—any model 
before 1934 was liable to have rear-end 
trouble, but you don’t run into it much 
in the later models. And when you do 
run into it, it’s nearly always the re- 
sult of the owner using improper lu- 
brication. 

“When a car comes in making a sort 
of growling noise, it’s a pretty sure sign 
that it has a tooth broken out of one of 
its gears—usually caused by the break- 
ing of a spacer that separates the balls 
in a bearing. When there’s a sort of 
click every time the wheels turn, it’s 
usually a broken tooth in one of the 
spider gears that allow play in the 
wheels in turning. Sometimes you'll get 
a whistle at high speeds, and no noise 
at all at low speed—that’s usually an 
inefficient adjustment lock that needs 
to be either tightened or loosened to 
obtain the proper adjustment. 


UT, remember, no matter what sort 

of rear-end trouble results, its cause 
nearly always is improper lubrication. 
That’s especially true of the cars of re- 
cent models. Car owners would save 
themselves a lot of grief if they’d al- 
ways have their lubricating done where 





Harry agreed. “But | 
what was it that the old bird said about | 





they know it will be done right. I want 
them to know that it will be done right 
at the Model Garage—that’s why I’m 
so fussy about finding out just what 
lubricant the manufacturer recom- 
mends for every car that comes in here. 
Almost any car on the road these days | 
needs at least three different kinds of lu- | 
bricants. Some service stations haven't 
got them all—and a few service stations 
that haven’t got them all use something | 
else. And using the wrong lubricant 
means certain trouble—even in these 
days when rear ends don’t break down 
any more!” 
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Double Box Speeds up 
Photo Printing 


WHEN a number of prints have to be 
made from the same negative and it is 
not desirable to develop them one at a 
time, a double box like that illustrated 
is an aid in handling the paper rapidly. 
The unexposed paper is taken from the 
lower section, exposed, and placed in 
the upper section until the worker is 
ready to develop it. 

The two box sections and the lid are 
fitted with spring hinges so that the 
box cannot be left open. This eliminates 
the possibility of fogging any paper if 
a white light is inadvertently turned on. 

The box shown is 9 by 11 in. inside 
to take 8 by 10 in. paper. For contact 
printing from small negatives, parti- 
tions may be used in both sections to 
keep the various grades of paper sepa- 
rated.—JOHN NICHOLS. 





Using Baby Flash Bulbs 
in a Large Reflector 


F THE new baby flash bulbs are 
used with large reflectors designed for 
ndard size photoflash lamps, a “hot 
spot” of light will be deflected upward, 
and both reflector and bulb will be 
much reduced in efficiency. All that is 
hecessary, however, to raise the midget 
bu'b opposite the center is to insert an 
orjinary screw-in plug in the socket 
and then plug into this a socket adapt- 
er, into which the flash lamp itself is 
Sc-ewed.—M.S. 


m 


Photographer’s Alcohol 
Kept Free of Water 


A BAG made of 
three or four thick- 
nesses of muslin and 
filled with potassium 
carbonate may be 
used to free alcohol » 
from the water it RN 
absorbs after photo- 
graphic films have 
been dipped in the 
alcohol to _ hasten 
drying. The bag is 
hung from the cap 
of the bottle as 
shown. The chemical 
may be used repeat- 
edly by drying the 
bag in the oven each 
time it becomes sat- 
urated with water 
from the bottle. 








Alcohol bottle with 
bag tied to the cap 





Wax-Paper Sheets Used 
on Photo Scales 


CLEANLINESS and accuracy in weigh- 
ing photographic chemicals can be as- 
sured by using a sheet of wax paper 
on each pan. Cut a supply of sheets, 
all exactly alike in size, and hang them 
with a thumb tack through one corner 
so that one piece at a time can be 
pulled loose.—K.M. 


Spring Guard Protects 
Cord of an Enlarger 


A SPRING wire 
guard from a worn- 
out electric iron or 
toaster plug may 
be used to protect 
the electric cord 
leading from the 
lamp house of a 
homemade _photo- 








graphic’ enlarger. 
The guard can be 
attached by screw- 
ing it over a short 
pipe nipple set into 
the threaded hole 
of the socket. You 
can purchase these 
guards from most 
electrical dealers. 


Upper part of 
homemade enlarg- 
er with a guard to 
protect the cord 
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no trimming. Simply insert 
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electrical contact and exposure. 


The Argus Speed Printer is all 
self-contained in a modern com- 
pact portable metal cabinet 534” 
wide, 73%" high, 1014” long, 
weighing only 634 Ibs. 


USE ONLY ARGUS BROMEX PAPER 


Argus Bromex paper is specially 
designed for use in the Argus 
Speed Printer. Bromex is sup- 
plied cut to size in a wide variety 
of contrasts, surfaces and 
weights. 36 single-weight or 24 
double-weight sheets per pack- 
age. Price 35c. 
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MEN with Tough 
Beards Wanted! 


To demonstrate the startling 
new self-sharpening Hunter Elec- 
tric Dry Shaver! Show your 
friends how to get close, quick 
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Paym gut Plan Y\ sur customers 
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Hints on Photographing 
Aerial Fireworks 


FIREWORKS displays can be captured 
by the amateur photographer even if he 
has nothing better than a box camera. 
Always use a tripod or fix your camera 
on a firm support so that it will not be 
jarred when you open and close the 
shutter. You should, of course, be able 
to move the camera if necessary so that 
the aerial bursts can be properly cen- 
tered. A lens sunshade is a desirable ac- 
cessory if available. 

With a lens slower than F/6.3, it is 
best to use the largest diaphragm 
opening. As long as the camera is not 
moved, you may leave the shutter open 
until you have photographed several 
aerial explosions on the same film. If 
you have a camera with a fast lens, ex- 
posing at F'/4.5 for 1/25 second will get 
the picture. An instantaneous snapshot 
should be made, however, only when it 
is impossible to steady the camera for a 
time exposure. 

If you do your own darkroom work, 
develop fully and print on contrasty pa- 
per. Overexpose in printing to get a 
jet-black background for the fireworks 
display.— ISRAEL HOLTZMAN. 


Sharp Edges of Shelves 
Padded with Rubber 


IF THERE is a cabinet or shelf in your 
shop on which you are likely to bump 
your head occasionally, nail or cement 
a piece of sponge rubber around the 
edge of the wood. In the case of a shelf, 
overlap the rubber about 1% in. on the 
top and the bottom, or on the bottom 
only of a cabinet. The overlap on the 
shelf will prevent articles from slipping 
off. The rubber may be painted, if de- 
sired.—ROBERT MILLER. 


Copper Shield Camouflages 
Ordinary Flowerpot 


FOR an exceptionally decorative flow- 
er pot shield or cover, scallop a piece of 
sheet copper approximately 6 by 18 in. 
across the top with tin shears and bend 
it into a circle with edges overlapping. 
This shield can be used on a succession 
of ordinary clay pots as the flowers or 
bulbs come into bloom. The overlapping 
edges enable it to be adjusted to almost 
any size flowerpot and its drainage sau- 
cer.—H. PAPASHVILY. 


Cardboard Shield Aids 


in Focusing Camera 
N TAKING outdoor pictures in day 


light with a ground-glass focusing 


camera, or any pictures where there i 
a bright light behind you, it is ofte1 
difficult if not impossible to see clear]; 
the image on the 
glass without us- 
ing a focusing 
cloth. To elimi- 
nate the need for 
this, the simple 
device illustrated 
may be fitted to 
your camera in a 
few minutes and 
at no cost. 

Cut a rectangle 
of black card- 
board to fit snug- 
ly in the rear 
opening of the focusing hood, and in the 
center make a hole about 1 in. in diame- 
ter. Attach the cardboard shield to the 
bottom plate of the focusing hood with 
a hinge of adhesive tape. 

To use the device, merely lift it up on 
its hinge so that it covers the opening 
of the hood. By putting your eye near 
the hole, you cut out all light from be- 
hind and at the same time can see the 
whole ground glass. To close the hood, 
the shield may be folded down out of 
the way.—kK. M. S. 





\ ADHESIVE 
TAPE 

The cardboard shown 

partly folded down 





Reflections are eliminated by viewing the 
ground glass through a hole in the shield 


Neon Darkroom Light 








A 2-WATT, 110-volt neon lamp, which | 
usually costs forty cents, makes an ex- | 


cellent darkroom light for all types of 
emulsions except infra-red. 


It can be | 


used clear for work with contact and | 


chlorobromide papers. A layer of yellow 
cellulose wrapping material, obtainable 
at ten-cent stores, may be held on with 
a rubber band for use with bromide en- 
larging paper, and a layer of red wrap- 
ping material makes it suitable for 
ordinary orthochromatic film. For work 
with panchromatic and color film, use 
two layers each of blue and green cellu- 


lose material, but wash the film for one | 


minute in cold running water and then 
view it only momentarily in the light. 
This type of light is especially desirable 


where the heat of ordinary lamps is | 


disagreeable.—W. EDWARDS BROWN. 
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Do Electric Shocks Really Kill? 


(Continued from page 45) 


at present. Tests of the kind have never 
becn attempted. The nearest approach 
was the unsuccessful effort of a New 
York attorney in 1928 when the notori- 
ous murderess, Ruth Snyder, was put 
to death in the electric chair at Sing 
Sing Prison, N.Y. 


N THE night of the execution, 

Joseph V. Lonardo, one of the de- 
fense lawyers, served an eleventh-hour 
writ on Warden Lewis E. Lawes, for- 
bidding an autopsy. His plan was to 
rush the body to a near-by sanitarium 
where a physician would be waiting to 
administer an injection of the gland 
extract, adrenalin, in an effort to start 
the heart of the executed woman beat- 
ing again. Lonardo conceived his dar- 
ing idea after reading of a Montclair, 
N.J.. man who was brought to life 
after apparently being dead for several 
hours. 

The scheme was never tried, because 
Warden Lawes was instructed by his 
legal advisers to ignore the writ, which 
was not properly signed by a judge. 
The customary autopsy was performed 
and the question of whether victims of 
the electric chair could be ‘“‘brought to 

’ by modern science remains to be 
settled. 

Another question concerning electro- 
cution is also obscure. Does it bring 
instant unconsciousness, or does the 
victim suffer intensely before oblivion 
comes ? 

Until recently, it was generally ac- 
cepted that electrocution performed its 
deadly task efficiently and with a mini- 
mum of suffering. But, does it? Al- 
though no prisoner has ever emerged 
from the death chamber to recount his 
sensations, A. B. Rose, an electrician 
of Winston-Salem, N.C., not long ago 
described graphically the agony experi- 
enced by a person when high-power 
electric current surges through his 
body. 

Rose was holding a grounded wire 
when lightning hit it. As the current 
struck him, he related afterwards, he 
thought every bone in his body was 
breaking. Every tendon seemed to snap. 
A hundred million red-hot needles were 
Stabbing him. Then he saw a sheet of 
blue flame and all pain ceased. He was 
“dead” for fifteen minutes before first- 
aid treatment revived him. 


| ALF a century ago, when agitation 
for the eléctric chair in place of 
hanging was at its height, the new de- 
parture was hailed as a humane ad- 
vance. In the long history of capital 
punishment, death has been inflicted 
on condemned prisoners in manifold 
ways. Boiling alive, burning at the 
Staxe, crucifying, stoning to death, 
Stringling, garroting, beheading—all 
have been tried. In 1818, there were 
15( different offenses for which people 
wee hanged in England. 
he gallows, the guillotine, the elec- 
tri’ chair—each in its turn, was con- 


sidered a humane and scientific solu- 
tion of the problem of dispatching the 
condemned. In 1889, electrocution was 
called “electric sleep.” 

Then, on August 6, 1890, the world’s 
first legal electrocution took place at 
Auburn Prison, N.Y., Through inexperi- 
ence and poor equipment, the job was 
bungled. William Kemmler, the con- 
demned man, was literally burned to 
death. A wave of protest swept across 
the country. Since then, however, the 
technique has been refined, and there 
are few instances of bungling. About 
four minutes is the average length of 
time that is required for an electro- 
cution. 


HE latest type of chair, recently 

demonstrated at the Cook County 
jail, in Chicago, Ill., has eliminated 
straps and buckles. By pulling small 
levers, the executioner can fasten the 
prisoner in place with metal rods and 
copper strips. The time required for 
the whole operation is less than five 
seconds. 

At present, twenty-one of the forty- 
eight states have adopted electrocution 
as the legal method of putting con- 
demned prisoners to death. Twelve 
have retained the gallows; one, Utah, 
gives the prisoner a choice between 
hanging and shooting; seven have 
abolished capital punishment; and the 
remaining seven have substituted a 
lethal gas chamber for the electric 
chair. 

In such a chamber, the prisoner is 
strapped to a chair, the door is sealed, 
and a guard outside pulls a lever. Six- 
teen “eggs” of cyanide drop into a pan 
of sulphuric acid under the chair. 
Fumes, bluish and having an odor like 
almonds, rise and bring death to the 
condemned man. In place of hydro- 
cyanic gas, some authorities are advo- 
cating carbon monoxide, which is odor- 
less and invisible, on the grounds that 
it would reduce the mental suffering of 
the victim to a minimum. 


HETHER gas chambers are more 

humane than the electric chair is 
still a question for debate. But there 
can be no doubt of the fact that a pris- 
oner subjected to fifteen minutes of the 
fumes is dead beyond the power of re- 
suscitation. The lethal chamber and 
the electric chair kill in far different 
ways. 

As far back as 1908, Dr. Louise 
Rabinovitch, of New York City, con- 
ducted experiments on electrocuted ani- 
mals and succeeded in reviving some 
of them after they appeared to be dead. 
But only recently have scientists as- 
sembled careful, detailed data on the 
effects of electricity on the human 
system. As a result of their researches, 
doubts about the electric chair have 
been brought to the fore, Penologists 
and public officials alike are reéxamin- 
ing the claims of electrocution. 
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Now you can say good-bye to long 
hours of car polishing. For the 
new Du Pont Speedy Wax cleans 
as it waxes, in One easy Operation. 
It saves time and labor—and 
what a shine it leaves! Try it! 
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SAMPLE FOR YOU! 
Send 6¢ for postage 
and get a sample 
can of Speedy Wax 
—enough for fen- 
ders and hood. 
(Offer good in 
U.S. only.) Write 
DuPont, Dept. PS-3, 
Wilmington, Del. 
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Home Tests with Phosphorus 


(Continued from page 75) 


would burn up the phosphorus and re- 
act with the aluminum as fast as it 
entered the tube. With the supply 
turned low, only a small amount of gas 
will escape into the room in the brief 
time required for the experiment, and 
will not be objectionable if you open 
the top windows to get rid of it. 

When you call for a lemon phosphate 
at the soda fountain, your glass will get 
a few dashes of liquid from a bottle 
containing a weak solution of phosphor- 
ic acid. Interesting chemical experi- 
ments can be performed at home with 
a strong solution of this compound of 
phosphorus. 


OPPER coins, medals, and small 

art objects can be cleaned and 
polished remarkably well by using 
phosphoric acid in a miniature elec- 
troplating bath. The copper coin or 
other article forms the anode; a solu- 
tion of phosphoric acid, the electrolyte; 
and an electrode of copper or of car- 
bon, the cathode. Two dry cells supply 
the necessary current. This set-up for 
“electro-cleaning’”’ may be conveniently 
arranged as follows: 

Connect the positive, or center, termi- 
nal of one of the dry cells to the nega- 
tive, or outer, terminal of the other. 
From the remaining positive terminal, 
lead a wire to a disk of copper, lying 
flat at the bottom of a beaker or tum- 
bler to serve as an electrode. Place the 
coin or other object to be cleaned upon 
this disk. Fill the vessel with a solu- 
tion made by diluting ‘drug-store”’ or 
eighty-five-percent phosphoric acid with 
about three times its own volume of 
water. Finally, arrange a second cop- 
per disk or electrode horizontally in the 
solution, about half an inch above the 
copper article to be cleaned, and wire 
this disk to the unattached negative 
terminal of the pair of dry cells. This 
will start the flow of electric current 
through the bath. In half a minute, the 
copper object will become clean and 
highly polished as a result of the elec- 
trical action. You can use the liquid, 
or electrolyte, over and over again. To 
compensate for the weakening of the 
dry cells with repeated use, the upper 
electrode is lowered from time to time, 
to bring it nearer to the lower one. 
Collectors of coins, among others, may 
put this “electro-cleaning” process to 
good use for cleaning dirt and corro- 
sion off copper coins. 


ITIOSPHORIC acid is also used to 

produce a “phosphate coating” on 
articles of iron or steel before they are 
painted or enameled. This undercoat 
of iron phosphate provides a surface to 
which paint adheres well. Even by it- 
self, it protects objects fairly well 
against rust, for corrosion penetrates 
the chemical coating with difficulty. 
You can try out the process for your- 
self with a solution made by diluting 
about an ounce of strong phosphoric 
acid (such as the eighty-five-percent 


solution) with a quart of water. 

Boil the iron or steel objects in this 
solution. While it is boiling, add about 
one fifth of a teaspoonful of manganese 





dioxide. The acid reacts with the iron | 


and forms the surface coating of iron 


phosphate, liberating hydrogen gas in | 


the process. The manganese dioxide 
helps matters along by oxidizing the 
hydrogen, removing 
forms. After half an hour or so in the 
hot bath, the metal objects should be 
removed, washed well, and dried in a 
warm place for several hours. 


ODIUM hypophosphite, a compound 
S readily obtainable from dealers in 
chemicals, offers another source of 
phosphorous compounds for your ex- 
periments. Try heating about a tea- 


it as fast as it | 


spoonful of it in a test tube fitted with | 
a one-hole cork and a short length of | 


glass tubing. The chemical 
poses. Instead of yielding free phos- 
phorus, as sodium phosphate did in the 
“cold-flame”’ experiment, it liberates a 
gaseous compound of phosphorus and 
hydrogen, called phosphine. When this 
gas issues from the end of the outlet 
tubing, it spontaneously catches fire in 
the air. Don’t put your finger in this 
soft, greenish-yellow phosphine flame; 
the charred remains of a scrap of paper 
thrust into it will show that this would 
be a rash experiment, for the flame 
has plenty of heat to burn. 

Only the presence of an impurity 
makes phosphine take fire of its own 
accord. To prove this, repeat the ex- 
periment in such a way that the escap- 
ing phosphine gas must pass through 
a chilled condensing vessel before meet- 
ing the air. 
the sodium hypophosphite, the phos- 
phine that issues from the outlet of the 
apparatus will not ignite spontaneous- 
ly. It is another compound of phos- 

(Continued on page 103) 


POPULAR SCIENCE 


Question Bee 


ANSWERS to the Question Bee on 
page 50 are listed according to num- 
bers, below. Give yourself four points 
for each question answered correctly. 
A score of 92 or better is excellent, 
and from 80 to 88 is a good average. 


QUESTIONS 
1. c 6. b zx. 2 16. b 2. ¢ 
2. d 7. b 12. ¢€ 17. c z..a 
3. Cc 8. d 13. c 18. b 23. b 
4.c 9. b 14. b 19. b 24. c 
5. a 10. d 15. b 20. d 25. b 
PICTURES 
1. Kettering 5. Berliner 
2. Watt 6. Rontgen 
3. Howe 7. Sholes 
4. De Forest 8. Leeuwenhoek 


9. Stephenson 
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phorus and hydrogen, a liquid at 
normal temperatures, that is self-ignit- 
ng; and this impurity is trapped and 
separated from the phosphine gas by 
the condenser. Avoid breathing the un- 
burned phosphine and have the room 
well ventilated during this part of the 
experiment. 


OU can also use your supply of so- 

dium hypophosphite to prepare an 
unfamiliar and interesting compound of 
copper, called copper hydride. Make a 
solution of copper sulphate of practi- 
cally any strength, and add to it a solu- 
tion of sodium hypophosphite—using, 
say, five grams (a teaspoonful) of the 
latter chemical in ten cubic centimeters 
(three teaspoonfuls) of water. There 
will be no visible reaction. Now add a 
lrop or two of sulphuric acid and warm 
the mixture. Soon a muddy-colored 
precipitate of copper hydride will form. 
It is a compound of copper and hydro- 
gen. Too unstable to be kept for long, 


| it readily decomposes into the metal 


and the gas, as a pair of simple experi- 
ments will show. 

Divide the solution and the precipi- 
tate into two parts. Continue to heat 
one portion slowly in the original glass 


Soil-Testing Kits 


Home Tests with Phosphorus 


(Continued from page 102) 


vessel used for obtaining the precipi- 
tate. The copper hydride will decom- 
pose with a striking result. When you 
examine the interior of the vessel you 
will find it coated with a metallic mir- 
ror of shining copper. 

That hydrogen gas also is produced 
when copper hydride decomposes may 
be demonstrated by heating the other 
portion of the liquid and precipitate 
in a test tube, which has been fitted 
with a one-hole cork and a short outlet 
tube of glass. Light the gas that es- 
capes from the tubing, and it will burn 
with the characteristic pale-blue flame 
of hydrogen. A test tube is used for 
this hydrogen test because such a small 
vessel is very quickly purged of air 
by the escaping gas; thus the risk of 
igniting an explosive gas-air mixture, 
which has already been warned against 
in a preceding experiment, is thereby 
avoided. 

Both of the vessels used in these 
tests with copper hydride will also be 
found to contain finely divided copper 
at the end of the experiment. The clear 
overlying liquid will sometimes exhibit 
a violet color, doubtless due to the pres- 
ence of “colloidal” or suspended par- 
ticles of copper. 


for the Amateur 


(Continued from page 43) 


phosphorus up to a level to insure maxi- 
mum fruit and flower growth in that 
soil. It is as simple as that. 

Even the largest kit is simple to op- 
erate. This tiny field laboratory is 
equipped with glass funnels, filter paper, 

pettes, and numbered bottles of re- 
agents with stoppers that are like medi- 
cine droppers. The reagents are added, 
not by cubic centimeters or other sci- 
entific measures, but by drops. All ane 
has to do is count the drops. 


N THIS kit, a master solution is made 

y placing a teaspoonful of earth in a 
filter paper in one of the glass funnels 
and pouring a liquid over it. The fil- 
trate caught in a large test tube serves 
for every test. To make the nitrogen 
test, the operator uses a clean pipette 
to transfer a specified amount of the fil- 
trate to a cup in a porcelain plate. Then 
four drops of the reagent in the bottle 
marked “1” is added. It is allowed to 
stand two minutes, then stirred with a 
giass rod, and the color appears. All 
that is necessary to arrive at the avail- 
ale nitrate nitrogen in the soil is to 
compare that color in the solution with 
the printed color chart that is part of 
the kit. A blue-black color in the solu- 
Ucn indicates 100 or more pounds of 
ni.rate nitrogen in the top seven inches 
0: an acre of soil. A faint trace of blue 


indicates as little as two pounds of avail- 
able nitrate nitrogen in the same vol- 
ume of topsoil. Tables in the manual 
give the number of pounds to the acre 
required by various crops, and it is a 
simple matter to determine how much 
nitrate-carrying chemical fertilizer need 
be added either to the acre or to the 100 
square feet of garden soil, to bring that 
soil up to the proper productive level. 


HE availability of chemical nutrients 

in the soil has a direct relationship to 
the acidity or alkalinity. Extreme acid- 
ity or alkalinity may “lock up” the 
nutrients. If the soil is alkaline and 
deficient in nitrogen, and a crop with 
acid preference is to be grown, am- 
monium sulphate will add both nitro- 
gen and acidity to the soil. If a crop 
with alkaline preference is to be placed 
in the soil, the alkalinity can be re- 
tained and only nitrogen added by an 
application of cyanamide or sodium ni- 
trate. The tests show definitely what 
should be added in fertilizers to bring a 
balance between nutrient chemicals and 
the acid-alkaline reaction. Tables in a 
handbook give the requirements of al- 
most every common garden, field, and 
orchard crop, and thus guide the gar- 
dener in making up soil deficiencies to 
give the growing crop the most favor- 
able soil-food balance. 


(Continued on page 104) 
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In every case, the only point at which 
anything is left to the judgment of the 
soil testing gardener, is in the matching 
of colors in the solutions with those on 
the charts. 

Anyone interested in amateur chem- 
istry can make tests with his own equip- 
ment. (P.S.M., Aug. ’37, p. 70). Further 
information is contained in the Connect- 
icut Experiment Station bulletin, No. 
372. This supplies color charts for every 
test, and gives a full list of the simple 
laboratory apparatus needed. The bul- 
letin can be secured at a nominal cost. 

Just one or two examples will illus- 
trate how valuable these soil tests may 
be. Potatoes prefer neutral or slightly 
acid soil. But if the soil is definitely 
acid, the scab disease that may ruin a 
crop will not attack potatoes. Therefore, 
if a grower can be sure that his soil 


Soil-Testing Kits for the Amateur Gardener 
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tests below the point of acidity at which 
scab will attack, he has insurance that 
his crop will be free of scab. Similarly, 
eggplant and tobacco must be grown in 
soils that are sufficiently acid to protect 
them from disease. 


HE soil of gardens, fields, green- 

houses, and truck patches is a vast 
empire in which chemical reactions are 
constantly working. No two fields con- 
tain exactly the same nutrient values, 
and one end of a flower bed may differ 
in chemical qualities from the other end. 
Every growing crop has its preference 
as to soil. What may be food for one is 
poison to another. Beets, cauliflower, 
celery, lettuce, onions, and spinach must 
have a soil that is alkaline. Blueberries, 
potatoes, rye, strawberries, sweet pota- 
toes, and melons would not grow well in 






such soils, but do best in soils that are 
definitely acid. And each of these has its 
preferences in the amounts of such plant 
foods as nitrogen, phosphorus, potash, 
and manganese. 

Thus, the magic of science has opened 
the way for every grower of plants to 
unlock the mysteries of his soil. By sim- 
ple, direct, and positive tests, the gar- 
dener of today may know the good qual- 
ities of his soils, learn their deficiencies 
and correct them, and provide the most 
favorable conditions for the crop he is 
growing. The little field kits, the pocket 
and handbag laboratories with their 
color tests and ease of operation, have 
opened a door through which anyone 
may proceed to scientific soil control for 
growing flowers or crops, insuring bet- 
ter yields and the added pleasure of 
understanding the secrets of growth. 


Industry Stretches the Uses of Rubber 


use foraspecific purpose he hasin mind. 

Just recently, a manufacturer dis- 
covered that a type of fly paper made 
abroad caught more insects than his 
own product. Investigation disclosed 
that rubber was an ingredient in the 
foreign-made paper, although the exact 


formula was a carefully 
guarded secret. 
But shortly after the 


problem was presented to 
an American rubber labo- 
ratory, technicians devel- 
oped a rubber formula 
that proved just as effec- 
tive, and aided the manu- 
facturer to devise special 
machinery for mixing the 
stickum. Fly paper today 
lasts several times as long 
as the best kind available 
a short time ago, does not 
dry out, and—most impor- 
tant of all—-catches more 
flies. 


OT only are more in- 
N sects caught in fly 
paper, because of rubber, 
but more animals are 
caught in traps. A few 
years ago, a trapper tak- 
ing stock of his catch, 
found that for every 100 
animals caught in the 
steel jaws of his traps, 
fifteen escaped by chewing 
or twisting off their legs. 
Moreover, the remaining 
eighty-five usually had 
pelts damaged by the 
crushing jaws. Why not 
cover the trap jaws with 
rubber, he thought, and 
reduce this lossandinjury ? 

But, fellow trappers told 
him, traps are exposed for 
long periods to sunlight, 
oil, rough handling, and 
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wide temperature variations—all ene- 
mies of rubber. Nevertheless, he took 
his idea to rubber experts and was 
agreeably surprised to learn that there 
already existed a rubber compound 
that would fill the bill. 


Specific instances like these, each 





Chairs, sofas, and other pieces of furniture are now "stuffed" with ready- 
made cushions of spongy rubber. Made in standard sizes and shapes, the pads 
are attached to the furniture frames and covered with fabric as seen above 


one telling the story of the genesis of 
a new rubber application, indicate the 
astounding variety of jobs that rub- 
ber is called on to perform. Rubber 
horseshoes muffie the clop-clop of the 
animals’ feet as milk wagons trundle 
over city streets in the early morning 
hours. <A _ non-hardening 
rubber putty is being used 
to seal glass into metal 
window sashes, and to fill 
cracks in ocean-liner 
decks. Transparent wrap- 
ping papers are moisture- 
proofed by the application 
of a rubber compound in 
powdered form. Mattress- 
es and cushions are made 
to hold their shape indefi- 
nitely by bending the hair 
stuffing intospringy forms 
and then coating them 
with rubber. Rubber bear- 
ings protect underwater 
propeller shafts from dam- 
age by sand and other 
abrasives. 


COMPLETE tabula- 

tion of these new, 
unusual, or little-known 
rubber products could go 
on for many pages with- 
out exhausting the list. 
Yet in Akron, Ohio, the 
world’s rubber center, 
there is no evidence that 
the search for new ways 
of using rubber is slacken- 
ing. For it is the opinion 
of veteran scientists that 
rubber, although now one 
of the world’s leading 
manufacturing materials, 
is just coming of age 
and there is still a great 
amount of experimental 
work to be carried on. 
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Good Old Sodium Stearate! 
Now Who‘d Have Thought of That? 


J.P., of Kansas City, Mo., advises po- 
tassium dichromate and sulphuric acid 
in a hot solution (caution) for cleaning 
chemical glassware. This is the most 
common cleaning solution of the analyt- 
ical laboratory, and 
also the most effec- 
tive, but sometimes 
glassware may be 
stained by salts, such 
as manganous salts, 
which cannot be 
cleaned with this so- 
lution. For these, a 
reducing agent such 
as stannous chloride 
will work wonders. 
While the analytical 
chemists swear by 
the potassium dichromate-sulphuric acid 
solution (it removes the slight film of 
grease), the organic chemists swear at it. 
For them, nothing beats a good, hot so- 
lution of sodium stearate—to you, soap. 
The organic tars, resins, oils, greases, 
and so on, are much more easily re- 
moved by soap than by the more ex- 
pensive solution.—J.A., Pocatello, Idaho. 


This Bit Bit Off 
More Than Was Expected 


Here is something that might interest 
your readers. I just stumbled onto it: 
How to bore a 1%-inch hole with a one- 
inch bit. I was installing a piece of one- 
inch tubing as a rod in my coat closet. 
In drilling the end blocks to support it, I 
carelessly used a seven-eighths-inch bit. 
So I made a plug, intending to fill up the 
hole and rebore it. Then I got the one- 
inch bit started, but it was a sixteenth 
inch off center in the plug. It wouldn't 
have mattered, except for the fact the 
plug slipped, turning with the bit and 
producing an eccentric. So the bit went 
around outside of the center, a sixteenth 
of an inch all around, making a hole one 
and an eighth inches in diameter.— 
B.F.O., Montevideo, Minn. 


SOAP DOES IT! 





He Might Try Crossing It 
with a Stick of Candy 


Tus devoted reader wants bigger and 
better asparagus! Why not? Pink grape- 
fruit and red tangerines are popular, and 
so are peach-plum combinations, apricot 
grafts, and many oth- 
ers, all children of 
grafting. Take aspar- 
agus, and if you can 
return it to me with 
a half inch or less of 
stem, an all-tip fla- 
vor, at the same cost 
a bunch, with re- 
doubled flavor be- 
cause of increased 
tip area, I should 
consider it a fair ex- 
change. By that I 
don’t mean cutting the waste stem off. 
Grow them anew—same size, all tip! 
The glory of the new vegetable is all 
yours, but give me that asparagus!— 
M.G., Brooklyn, N. Y. 


WHO'S GRAFTING 7? 
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He Keeps the Sand 
out of His Sandwiches 


Tuat light-duty, one-piece tent on page 
79 of your July issue takes the cake— 
and also keeps the sand out of it on pic- 
nics. I hopped on the idea and built the 
tent as soon as I took the family to our 
seashore cottage. Although we don’t have 
to use it as a dressing tent, we use it for 
about everything else you suggested. I’m 
back at work after a vacation, now, but 
I can assure you that the rest of the fam- 
ily is still making good use of it. Thanks 
to the tent, our sunburn was less severe, 
our picnics are less sand-and-wind 
blown, our naps on the beach more rest- 
ful, our family parties less public, and, 
at the last report, none of us had yet 
been socked on the head with one of 
those rubber beach balls that land all 
around you like shrapnel when the 
would-be Dizzy Deans of the resort start 
warming up. Every time I use the tent, 
it suggests some other way in which the 
thing will prove useful. At this rate, 
I'll soon be living in the tent all the 
time, and saving rent—and that’s not a 
bad idea, either. Good luck to you.— 
S.A.H., Norfolk, Va. 


Got His Goat, but it 
Rammed the Point Home 


THis is about an article, “Bumper for 
Goats Prevents Injuries,” on page 15 of 
your March issue. 
After trying vainly 
for an hour to sep- 
arate the rams and 
the goats, I decided 
that the only logical 
place to attach the 
bumper will be to 
the gluteus mazi- 
mus muscles of the 
farmer—or to the 
seat of his overalls. 
Try, yourself, to sift 
the goats and rams 
apart. My attempt got my goat. The pos- 
sibilities in my alternative measure are 
at least bizarre. Overalls manufacturers 
might put out a line with rubber bump- 
ers in the rear for those who raise goats, 
rams, or both, which have that inbred 
tendency to raise hell with their raisers, 

A.N.C., San Francisco, Calif. 


COME ON, GOAT! 
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Were the Fish Electrocuted, 
or Just Scared to Death? 


3EING an electrical and radio engineer, 
my attention was attracted by a news- 
paper article that credited a lightning 
bolt with killing a lot of fish, which were 
subsequently washed up on the shore of 
a bay. The article went on to say that 
lightning striking the surface of the 
water electrocuted the fish. I would like 
to know what your readers think of my 
theory that lightning could not do this 
under ordinary circumstances, and that 
there must have been a _ waterspout 
which sucked the fish into its column 
where they were electrocuted when the 
lightning struck the column. These 





spouts occur at rare intervals along our 
coast, sucking up everything reasonably 
light within their paths.—K.S.W., Syd- 
ney, Australia. 


That Page of Camera Ideas 
“Clicked’’ with This Fan 


Let me add my voice to the hearty 
chorus of cheers that undoubtedly is ris- 
ing from thousands of your readers in 
response to the page 
of “New Aids for 
Camera Fans” in 
your July issue. It’s 
such a good idea 
I’m surprised I 
didn’t think of it 
myself and _ write 
you a “squawk” for 
not doing it sooner. 
Don’t tell me this is 
just a flash in the 
pan—surely you're 
planning to make it 
a regular feature. After all, if the home 
owners and the housewives and the radio 
bugs have pages of new gadgets for their 
useless activities, there’s no excuse for 
you to neglect the king of hobbies, pho- 
tography. And if you don’t believe it’s 
the king of hobbies, ask any camera fan! 
—A.M.E., St. Joseph, Mo. 


US WISHBONE 
CAMERA BUGS 
HAVE GOT 
RIGHTS ! 





Anyone Ever See 
This Strange Mineral? 


RECENTLY I was doing some local pros- 
pecting in the country when I came upon 
a chalky-looking rock. I brought it home 
and found that it gave off water when 
heated in a closed tube. It is soft 
enough to scratch with your finger nail, 
and smells limy. On chiseling out a piece, 
I noticed the smell of natural gas. Then 
I hit the rock with a hammer and 
smelled it again. Every time I hit it, this 
gas was given off momentarily. Could 
any reader give me any information con- 
cerning this? Surely some of them must 
have encountered it somewhere.—P.J.P., 
London, Ontario. 


It Takes a Brave Man 
To Stay on the Ground 


TuHaT story of Andrew R. Boone’s, 
about his experience in flying the “crash- 
proof” plane, made 


me want to get vegan? THE AIR WILL 
right into one of BE WORSE THAN THE 
those sky flivvers ROADS , 


and fly away. I had 
read a lot about so- 


called foolproof 
planes using one 
gadget or another 





that was supposed — 
to make a veteran 
out of any fledgling, 
but always thought 
it was a lot of ba- 
loney. If it’s like Boone says, a fellow 
would e a lot safer up in the air in one 
of those things, on a Sunday afternoon, 
than tie would be (Continued on page 5) 
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(Continued from page 4) 


coaxing a jaloppy along a main highway. 
Give me the air, where there’s more 
room!—A.S.K., St. Paul, Minn. 


Maybe You Can Unscramble 
This Egg Problem 


M.M.’s PROBLEM about the man with 100 
theater seats to fill is comparatively sim- 
ple. If J.J.O., of Fanning Island, has dif- 
ficulty with it, the answer is: Seventy 
children at ten cents admission each, 
nineteen women at 
two dollars admis- 
sion, and_ eleven 
men at five dollars 
admission. Now, 
here’s a _ problem 
that should give our 
Pacific Ocean exile 
a real headache. A 
farmer has three 
sons, A, B, and C. 
He gives A _ ten 
eggs, B thirty eggs 
and C fifty eggs. 
He sends them to town to sell their eggs 


TRY'N FILLA HUNDRED 
SEATS ON FANNING! 





| at any price the three of them agree 


upon. If market conditions change, the 
boys may alter the price, but at no time 
are they to sell at different prices; that 
is, if one changes his price, the others 
must change theirs accordingly. Further- 
more, they are told to sell all their eggs 
—each his own lot—but all three of them 
must take in the same sum of money. 
How did they do it?—S.B., New York 
City. 


He Thinks the Pavement 
Would Get “’Tired’’ Out 


I wisH to disagree with I.K.G.’s sug- 
gestion for using old automobile tires to 
reénforce cement pavement. I believe 
that the hollow space left inside the tires 
would make pavement crack and crum- 
ble under the weight of heavy vehicles. 
And then your road would be a pretty 
mess, wouldn’t it? Am I wrong?—C.M., 


| Old Orchard, Me. 


Those Yankees Might 


| Fool This Reader Yet 


ONE of your readers is much opposed 


| to more dirigibles. It seems that he pre- 


fers an airplane for an ocean crossing. 
| wonder if he prefers a motor boat to an 
ocean liner. In a long-distance run, a 


| plane is crammed with equipment and 


| tions. And you know 


d 


fuel, leaving the passengers only room 
nough for convertible seats that they 
re also compelled to sleep in. if, during 
the trip, motor trouble or other me- 
chanical difficulties 
re encountered, a 
inding is almost 
lways necessary, 
‘gardless of condi- 


“WHY CAN'T YOU YANKS 
DO THE SAME ?" 


howsuccessful most 
forced landings are! 
In a_helium-filled 
Zeppelin, forced 
landings are almost 
out of the question, 
vecause it may stay 
loft as long as its 
as cells are intact. The passengers are 
1iot compelled to sit in their seats, but 
re left at freedom to walk about in din- 
ig, smoking, reading, and amusement 
alls. The Germans have built dozens of 
Jeppelins with great success, having had 
(Continued on page 6) 
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TODAY... .“I’m 50 now, 
and all of those years Union 
Leader’s friendliness has 
eased the bumps. My son 
Ike, shown in this picture, 
had the good judgment to 
take up with Union Leader 
when he was only 17, which 
proves he’s even smarter 
than his Old Man!” 


Jacob Zonneville, Williamson, N.Y. 


~ 


Old fue 
(cr fpind 








IN 1908 .. .“When this 


snap was taken of me I was 
just getting ready to cast 
my first vote and had plenty 
to learn. The proof of that 
is I didn’t even meet up 
with Union Leader tobacco 
til 5 years later. But by 
that time I had growed 
enough in sense to know a 
fine tobacco when | found 
it, and Union Leader’s been 


. ” 
my constant pal ever since. 


ALWAYS... Father and son, men 
have been getting deep-down smok- 
ing enjoyment out of Union Leader 
for over a third of a century. Mel- 
lowed with age in oaken casks, this 
ripe Kentucky Burley is rich in 
flavor and fragrance usually found 
in only the costlier blends. Try a 
tin of UNION LEADER today! It’s 


packed with pleasure and economy! 


Copyright, 1938, by P. Lorillard Co., Inc, 


THE GREAT AMERICAN SMOKE 
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FREE RECORD OF 
INVENTION BLANK 


LATEST FACTS ON INVENTIONS, 
PATENTS, and MARKETS for INVENTIONS 


The very latest information on all mat- 
ters affecting your invention — all in- 
ventions. Don’t act until you get this 
Free Book! It reveals important infor- 
mation on obtaining patents, establish- 
ing a market for inventions, getting financial 
aid, using patent to secure commercial suc- 
cess. 48 pages crammed full of illustrations, 
helpful and interesting statistics, patent of- 
fice data, rulings, a detailed guide on how to 
patent and ~e your idea. 

This new book will be sent promptly—have 
the most up-to-date guide to the things you 
must know to simplify patent procedure and 
save time, the vital thing to you! 


MAIL COUPON NOW 


for Free Book and Record of Invention 
Blank—delay may be costly! 


CLARENCE A.OBRIEN 





and HYMAN BERMAN 
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' on Be , . . 5 
s 882 AdamsBuilding,Washington,D.C. 1 
1 Registered Patent Attorneys Before U. S. Pat- ; 
; ent Office ' 
g Please send me at once your Big Free 48-Page g 
i Book, ‘‘Patent Guide for the Inventor’’ and n 
n your specially prepared ‘‘Record of Invention’’ : 
‘ Form. This request does not obligate me 1 
' a) 
‘ Name i 
i i 
g Address t 
' 2 
t a) 
‘ ' 
' ' 


Ow Keaders Say 


(Continued from page 5) 


only one disaster since the World War. 
And if they are using them successfully, 
why can’t you Yankees do the same?— 
R.K., Kitchener, Ontario. 


Coal Is the Perfect Food 
—If You Happen To Be a Stove 


Beinc interested in biology, I’d like to 
correct a few of A.F.S.’s ideas about eat- 
ing coal. He says that his theory is based 
on the proposition that the essential 
value of food is heat. A high-school biol- 
ogy textbook would have told him that 
some foods are for the purpose of pro- 
ducing energy, of which heat happens to 
be one form. Other foods, just as im- 
portant, serve the purpose of building up 
and repairing body tissue. He goes on to 
say that Americans are wasting a lot of 
coal by burning it in their stoves, in- 
stead of in their bodies. He neglects the 
fact that while a stove or furnace does 
not have to worry about getting indi- 
gestion from coal, we do. Our digestive 
tracts find certain solids indigestible. 
That is the reason for cooking certain 
foods. A.F.S. also neglects the fact that 
while coal is oxidized in a furnace by the 
quick method known as burning, energy 
food in our bodies is oxidized by a much 
slower process. Lastly, A.F.S. states that 
pigs can eat a limited quantity of coal, 
unharmed. That doesn’t prove that they 
derive energy from it. I’ve seen goats eat 
paper and birds eat gravel, so what?— 
H.W., New York City. 


Benignant Peruser Indites 
Encomiastic Epistle 


Not long ago, I read an account of a 
meeting of scientists at which some one 
told the assembled 
highbrows that they 
would have to learn 
to describe their 
discoveries in un- 
derstandable Eng- 
lish, instead of in 
Mumbo-Jumbo jar- 
gon, if they expect- 
ed to get anywhere. 
It made me realize 
how lucky I am to 
have P.S.M. to keep 
me posted on the 
latest developments ir science, written 
so I know what it’s all about. None of 
your two-dollar words for me!—R.A.P., 
Utica, N. Y. 


AW, THAT'S TO HIDE ' 
THE BALONEY: 





A One-Way Journey 
with No Stopovers 


THE article in your July issue, pointing 
out that machines of war are tending 
more and more toward small size, holds 
water all right, according to my way of 
thinking. And the illustrations give a fine 
idea of how they’ll be used. I wonder, 
however, about those winged bombs 
which “are aimed directly at their ob- 
jective by lone pilots who then bail out 
with their parachutes.” After all, to score 
a hit, the dare-devil aéronaut would have 
to stay with his mount almost to the very 
last moment. He jumps! Then what? 
He’s sure to land in the hands of the 
enemy. He stands a good chance of set- 
ting down in the midst of the wreckage 
his winged bomb has created. There, he 

(Continued on page 7) 





SNUBBED BECAUSE OF 
“ADOLESCENT SKIN’? 


Act now to help keep your blood free 
of pimple-making poisons 


Don’t go on being cursed by loathsome pin. 
ples. Don’t make others feel ashamed of you 
or shun you. Find out what’s the matter and 
correct it. 


During the period of adolescence, in the 
years between 13 and 25, important glands 
are developing. This causes disturbances 
throughout your body. Waste poisons from 
the intestines often find their way into the 
blood . . . and may break out in ugly skin 
eruptions. You must help free your system 
of these intestinal poisons. 

Thousands of young people havesolved this prob- 
lem—simply by eating Fleischmann’s Yeast. Each 
cake of this fresh food contains millions of tiny, 
living plants that act to help you eliminate waste 
poisons from the body—before they can get into 
the blood. Your skin eontan clearer and fresher 
again. Many get remarkable results in 30 days or 
less. Don’t lose time. Start eating Fleischmann’s 
Yeast now ...3 cakes daily, one before each meal. 
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Insure and Speed Up 


PROSPERITY 


For many months, personal competition will be tremen 
dous. Employers—up against new problems, fighting for 
survival and profits—will be able to pick and choose. 
Naturally they will prefer the trained man—the man who 
has special ability. If you want to speed up your prosper 
ity and insure your share in the business pick-up, you 
must prepare yourself. And your first step is to get the 
facts about a proven training program. Check your sub 
ject below, write your name and address in the margin, 
and mail this coupon today. 
OHigher Accountancy OLaw: Degree of LL.B. 
0 Salesmanship 0D ExecutiveManagement 
OTraffic Management O Commercial Law 

Olndustrial Management (Business Corresp. 

O Business English 


LASALLE EXTENSION 
_Dept. 883-R 


Be Your Own 
Auto Trouble Shooter 


EASY 


CHICAGO 





NEW SIMPLE HANDBOOK MAKES_ IT 


Now you can cut down 
monthly repair bills and 
keep your car in A-! con 
dition by doing yourself 
many easy tasks complete 
ly explained in this brand jj 
new manual. 

Anyone can follow the} 
non-technical language 
AUTO KINKS fully illus- | 
trated with drawings ané| 
simple diagrams, and fini 
out just what to do 
matter what goes wrong- 
how to make temporary “ jj 
permanent repairs to the] 
motor, carburetor, fuel line, f 
ignition, lights, starter, # 
radiator, chassis, running} 
gear, body, fender, top, and 
even the garage. 

AUTO KINKS is a com 
plete service manua! whic 
will save you many times its cost. Besides cutting you! 
repair bills, you will get a lot of fun out of doing these# 
simple jobs yourself. 192 pages, full strong cloth biné 

| 


INE TANK 





A_ reduced drawing from 

AUTO KINKS showing 

how to repair hole in gaso- 

line tank without solder- 

ing. Complete explanation 
in book. 


ing, pictures on every page, only $1.00 C.O.D. plus? 
few cents postage. 


POPULAR SCIENCE MONTHLY—Dept. % 
353 Fourth Ave., New York, N. Y. 


Send me AUTO KINKS. I agree to pay the postma 
$1.00 plus a few cents postage when the book arriv Itt 
am not entirely satisfied with the book, I will return it 
you within 5 days of receipt and you will refund my money 
in full. 


Name 





Address —— 





City..... State. 





POPULAR SCIENCE MONTHLY 
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(Continued from page 6) 


may burn alive. He’ll surely be shot if he 
doesn’t. He might better stay with his 
mount and ride it into its objective, 
where his own end would be, at least, 
mercifully swift. Are we to suppose that 
volunteers will enlist in the country’s 
service with the foreknowledge that they 
are to “fight” this way?—T.N.O., Boon- 
ton, N. J. 


Leg Guards for Milkmaids 
Have the Farmers Kicking 


How’rE you going to keep the farm 
boys down on the farm if the hired girls 
start wearing “dairy 
leg guards” like the 
one you show in page 
46 of your July issue? 
I'll bet that idea was 
thought up by some 
city slicker who 
doesn’t give a hoot 
what becomes of ag- 
riculture. Let him 
put a pair of those 
vooden leggings on 
his stenographer for 
a few days, and see 
how he likes it—R.E., Dodge City, Kans. 


BY HECK! 


He‘ll See His Fireworks 
And Have Them Too 


THANKS for the tips in your latest is- 
ue on how to make good photographs 
f aerial fireworks. I intend to take a lot 
this year. Meanwhile, I have been using 
the instructions to aid me in taking 
night shots of lightning. The results have 
been spectacular. I never realized be- 
fore how much the camera can see that 
uur eyes cannot.—F.A.H., Philadelphia, 


“a. 


_ But Ants Are Bloodthirsty 
| Little Creatures, Too 


ALL this war stuff is giving me the 
tters. Let’s have a quiet, soothing 
rticle about life in an ant colony.— 
».R., Richmond, Va. 


Voice Teacher Hopes That Many 
Will Read Article on Speech 


ALLow me to express the pleasure I 
have had in reading your article on in- 
estigations into matters concerning the 

ice, “Odd Laboratory Tests Show How 

‘e Speak,” and the hope that it will be 

idely read in this country. My attention 

is called to it by a professor of singing, 

id writer on the voice. I quite agree 

it ignorance of the vocal mechanism 

is been widespread, but there has been 
good deal of knowledge in certain 
iarters all the same, though it was dif- 
ficult *-r the possessors of it to obtain a 
hearing. I have often (I am seventy-five, 

id have been teaching singing all my 
fe) put both my 
thumbs or a bundle 

lint into the cav- 

, of my hard pal- 

» to demonstrate 

pupils the truth 

out resonance 
ere. I was for 
venty years ac- 
ely engaged in 

» direction of an 

gan factory, build- 

g pipe organs so 

ving problems of 

nd, resonance, and so on, was part of 

, work.—-J.M.L., London, England. 
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OFFER TO YOUNG MEN 


Who Hanker to Smoke a Pipe 


HAND-SELECTED BRIAR 


MEN: Complete smoking pleasure 
comes only from smoking fine tobacco, 
and starting under ideal conditions. 
Through this unusual offer we are intro- 
ducing to you pipe smoking at its best. 


Here’s Our Offer 


First: Trial Packets of each of the three 
styles of world-famous Edgeworth, wrap- 
ped in heavy foil. Edgeworth, famous for 
more than 35 years, has always contained 
only the finest tobacco leaf on the mar- 
ket. We know that you cannot make good 
tobacco from inferior tobacco leaf any 
more than you can get the pleasure of 
choicest porterhouse steak for a rump 





YOUR OWN SIGNATURE GOE 


steak price. We gladly pay premium 
prices to give you a finer smoke. This 
costly leaf is then manufactured to the 
high Edgeworth standard—better tobac- 
co, made to smoke cooler, means no 
tongue bite and permits you to enjoy 
fully its enhanced flavor, greater mild- 
ness and richer aroma. 


SECOND: A handsome Signature 
Pipe (made by Linkman) that has 
been mechanically pre-smoked (already 
“Broken-In’’) with genuine Edgeworth. 
It’s sweet and gentle from the start. 
Then to give you an added interest in 
this pipe, we engrave your own per- 
sonal signature in gold color on the 
stem. No pipe so personal. 


Edgeworth always carries a written guarantee of satisfaction, or money 
refunded. Edgeworth is on sale everywhere in convenient pocket tins at 15¢. 


EDGEWORTH S.xching TOBACCO 


TO GET YOUR EDGEWORTH SAMPLER KIT—JUST MAIL COUPON WITH $1.00 





LARUS & BRO. Co., 


SIGNATURE 





Richmond, Va. 


Enclosed please find $1.00 for 
your Edgeworth Sampler Kit... 
Opposite is my signature to en- 
grave on the stem of the pipe. 











(Please print clearly your name 
and address below.) 


Name 


City 


Dealer’s Name 





Place your normal signature clearly within 


PLEASE SEND US YOUR DEALER’S NAME AND ADDRESS ' 


State 


exact space allotted 


Address 


P.S. 


State 


Address 




















All Aboard! 


for a Wonderful 
VACATION TRIP 


Auto’Glide 










120 MILES 
PER GALLONI 
Here you go!—on the most 
thrilling trip of your life! See 
other states, cities, moun- 
tains, lakes -travel 200 to 300 miles daily 
comfortably only 50c to 75c aday for gas! 
Genuine Auto-Glide, made by a fore- 
most engine builder, has the ruggedness, power 
and comfort for long trips. Ee xtra strong weld- 
= frame. Powerful 1'> or 2 H.P. Cushman en 
e (2-speed transmission) climbs the steepest 
Fitts. In high, up to 35 miles an hour. Clutch 
makes it easy to stop at crossings, intersec 
tions. 2 or 3-wheel models, Kari-Pac model has 


big luggage carrier. 
Starter, brake, light, hanc 
loon air tires, etc 


Free Book! 5: 


neto or battery. 
accelerator, bal- 


Ideal for deliv- 
eries. Cuts costs 
"way down. 


our dealer or write for 





etails, book, Low Prices. 


| CUSHMAN MOTOR WORKS, Dept. c-8, Lincoln, Nebr. 












NOW—PERFECT PICTURES 
WITH ANY CAMERA! 
For movies or stills. Elimi- 
nates guesswork; insures 
perfect “shots,” even in poor 
light. Automatically corrects 
for speeds, filters, subjects, 
etc. Case, 35c. At all Dealers. 


EXPOSURE 


METER 
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po a profitable Trade 


DIESEL 


COMPLETE TRAINING WITH ALL 
TYPES INTERNAL COMBUSTION ENGINES, 
ELECTRIC POWER GENERATION, Etc. 


If you are 





sincerely ambitious to make good in the 


Diesel and related industries, you want to know the 
true facts. National Schools will send all details 
regarding training and employment opportunities 
National's master course offers you real shop ex 
perience with time-tested training. Coach R.R. fare 
allowed from any point in U.S. to L.A. Earn room 
and board while learning 
FREE—NEW BOOK OF DIESEL FACTS 

Mail coupon for interesting Book of Facts. Gives full 
details of Training, and opportunities for you 


je \NATIONAL 
==\ SCHOOLS 


Los Angeles 


Request for FREE BOOK 
1ONAL SCHOOLS 










ie 








Dept PSA-8, 4000 So. Figueroa St, Los Angeles, Calif } 
NAME AGE 
ADDRESS } 
t ITY TT 





Cc aan OL! TRAIN NOW AT 
ome to THIS GOVERNMENT 
APPROVED SCHOOL for a coord position a Pilot or Air 
plane Mechanic Tran sport *ilot earn up to 36000 
a yea Mechanics iD 
FORA PILOT’ $ POSITION Government 
In Training t y ‘ any Tilot 
Kating up to indsoir tin Transport 
(Commercial) 14 mock raining Plat 
FORA MECHANIC’ $ POSITION G wert 
ment Appre — Line oln Training prepare 
you for immediat nployu t i 
ment Rate a ‘Art lane chanie 
, you 2 GET INTO. AVIATION 
incoln Gradua regul arly t Dp 


WRITE TODAY for complete infors ition 





LINCOLN AIRPLANE & FLYING SCHOOL 
_608 Aircraft Building Lincoin, Nebraska 


Be Your Own Music Teacher 


pe Learn to Play * Home This Quick, Easy Way 
remarkable ‘ t e, home-study meth 

po emg me i aa te Gar peer Saeanihe 
istrument easy A.B.C. No tedious work 
© teacher. Play eal note 

Send for 

Learn 


nonstration Lesson 
St ntion instrument 


: Vo obligation 
vu S. SCHOOL OF MUSIC, 88 Brunswick Bldg. New York, N. Y. 


Be An ARTIST! 


4 wt 


sa) 


4" 





only few cent ' lay 
Looklet ‘How You Can 
Your Own Home ind Det 





Learn to draw at home this simple way | 


in your SPARE TIME. Commercial Art 


Cartooning and 
Designing ONE course é 
, 


ayeanen Artists a capal 
of earnit a week ou t experience 
nece iry. Mail upon for FREE ROOK \rt for Pleas 
*rofit De he omplete 
é 1914 and 
ART ‘Ol TFITS en ident Tear 


out and mail coupon—-N bligation 


COMMERCIAL ART 
ILLUSTRATING: CARTOONING 


Washington School of Art, Studio 138E 
1115FifteenthSt.N.W.,Washington,D.C. 















Name a 


Address —__ 
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Please mention PorpuLAR SCIENCE 


MONTHLY 


PREPARATION MADE 
THE EXAMS EASY 


AT THIRTEEN years of age, I went into 
the coal mines in Missouri, just a husky 
boy with a fourth-grade education. At 
twenty, I emerged from the mine for 
the last time, with no more book learn- 
ing than I had when I entered seven 
years before. My seven years of hard 
labor had taught me only one fact; but 
it was one of value to me. I must ac- 
quire knowledge and education if I hoped 
to escape the undesirable life of the 
poorly paid day laborer. With such 
thoughts in mind, I started to the East 
with my seven years’ savings, totaling 
about $100. At St. Louis, Mo., I trucked 
mail for six months, then followed tele- 
phone-line work for a year or less, but 
I was not contented. I wanted some- 
thing better. I had tried for other things 
but, always, lack of education held me 
back. I was handicapped badly. The 
only school that I had attended was one 
of the type known to the pioneers of the 
‘90s as the “little red schoolhouse.” It 
had one teacher and eighty-odd pupils, 
ranging in age from six to forty. 

For months I remained in a quandary. 
I wanted to do something about my ed- 
ucation, but didn’t know how to go 
about it. I must get some special train- 
ing, a trade, a profession, or at least 
some knowledge, somehow. But how to 
get it perplexed me. 

In just this frame of mind, my chance 
came to me out of a clear sky at a ball 
game. I was glancing through my 
newspaper between innings when my 
eyes fell on an advertisement. ‘Pre- 
pare Yourself for Civil Service Position 
by Correspondence Course.” I tore out 
the ad and placed it in my bill fold. I 
knew then and there that I had some- 
thing. I was certain of a means to an 
end. 

I immediately took steps to begin 
studying for the next railway mail 
clerks’ examination, which was sched- 
uled to be held in St. Louis the follow- 
ing September. 

I enrolled in the ————- School, stud- 
ied hard, and the school gave me every 
possible coaching and training. I had 
returned approximately fifteen lessons 
by the time the date for appearing be- 
fore the civil-service examiners arrived. 
During the examination, I was never 
worried after the first subject had been 
disposed of. My average of 94.60 won 
for me an early appointment as sub- 
clerk, and in due time came my regular 
appointment. I continued on through 
the higher railway-mail grades without 
difficulty. 

Many of the boys with high-school 
diplomas, and others with college de- 
grees, either failed to make the passing 
grade, or their appointments never 
reached their names, low on the eligible 
register. The men who made the higher 
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when answering advertisements in this magazine. 







For several years, Diesel engines have been replacing 
steam and gasoline engines in power plants, motor truck 
and busses, locomotives, ships, tractors, dredges, pumps 
etc. And now the first Diesel-powered passenger car is on 
the market. Our home-study course offers you a real oy» 
portunity to ‘robay for a worth-while position in thi 
See ag = TO *! a full pede ae: No obligation. 









DC46, Drexel at 58th, Chicag> 
| of TOON YOUR WAY 


ccess! 


DON’T COPY - LEARN TO omer 


RAYE BURNS will teach you HOW to CREATE 

ORIGINALCARTOONS at home that youcan SELL! 

Course has 26 lessons and 600 illustrations. 
Send name and address for free details. Only.ces. 





RAYE BURNS SCHOOL, Dept. S, Box 2194, CLEVELAND, OHIO 





0- MECHANICS 
& WELDERS 


Auto Mechanics and Welders are in biy 
oa Complete courses in are & 

me welding, meta! , ~ (¢) 
wl a y and fender bumping, }} 4 
spray painting, collision work. Low }} 
rates. Pay after graduation plan. Write. |} 


MICHIGAN TRADE SCHOOL 
3761 Woodward Ave., Detroit, Mich. 





















E A PASSENGER 


Traffic Inspector 


Let Us Help You To a Well-Paid Job! 









= Frathe I trained as Railway and Bus Pas- Ge 
a 


Inspec ctors earn good pay to start 
and advance quickly with ex- 
perience. Simple, home-study 
course qualifies you and upon ¢ —. tion, wer 
you at up to 35 per month, plus expense 
. or refund tuition. Free Booklet o 
19-yr. recorc 


y SFAmmano BUSINESS TRANG. tori meoreruts 








EARN MONE MAKE COLOR-GLAZED 


CONCRETE PRODUCTS 
New low cost method. No molds, power or c 
tools. You build your own equipment from ; 
we furnish. No experience needed to make cx 
glazed concrete pottery, wall tiles, stat 
uary casting, giftware—in home or st! 
MEN—Send 10c TODAY for booklet, a 
details of this money making busine 


= NATIONAL POTTERIES COMPANY 
— Room 7, 13 W. 26th St., Minneapolis, Minn. 









Become an expert 


photographer 


Send for big free booklet that tells how you can becom: 
expert in Commercial, News, Portrait, Advertising or Motion 
Picture Photography. Big money-making opportunities. 1’ 
sonal Attendance and Home Study training. 28th year 


NEW YORK INSTITUTE OF PHOTOGRAPHY 


10 West 33 St. (Dept. 5) New York City 

















§EARN MONEY 
Stringing TENNIS RACKETS 


An opportunity to earn as much as 
$3.50 for a few minutes of your 
spare time. String your own racket 
and save money. Tennis rackets 
need restringing frequently. Every 
stringing means profit for you. No 
experience needed—we teach you 
how. TOMGUT Equipment makes 
it easy. Costs practically nothing 
to start. Easy work. Begin NOW! 


























Write today and we will send you 
Free plan and Special offer on 
Strings and stringing equipment 


FREE 

















THOMPSON MANUFACTURING COMPANY 
4529 Packers Avenue, Chicago, U. S. A. 
TOMGUT **Court-Tested’’ Tennis & Badminton Strings 


[) Send FREE plan and Special offer. 
C) Send new booklet ‘‘400 YEARS OF TENNIS.” 
Enclosed is !0c to cover mailing costs. 
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Secrets of Success 


uverages, and who subsequently re- 
eived the early appointments, had pre- 
vared themselves by correspondence 
ourses especially suited to their needs. 
| My various assignments took me 
yretty well over the world. A period of 

. few years I spent in charge of mails 

vith the Army in France, during the 

World War, and later with the Army 
| of Occupation, in Germany. The rail- 
way post offices I have served in would 
be too numerous to mention here, but 
hey covered much territory and a vast 
listribution of United States and Euro- 
pean mails. 

I have forgotten the coal mines and 
ther laborious lines of work, and just 
iow, at fifty-three, I am preparing for 
something still higher than railway 
mail service. I have a special course 
paid for in the Schools, 
ind shall start to work on that right 
away. 

For all this I am thankful, and al- 
| ways will be, to the correspondence 
| school that prepared me so thoroughly 
for my first civil-service examination. 
It was the very thing that I needed to 
get out of a rut and get started up hill. 
All I had to do was answer that ad and 
study hard for about three months. I 
was certain of success from the start. 

J. J. D., Kansas City, Mo. 





BARBER FOR YEARS, WON 
COLLEGE JOB 


TEN YEARS ago, I worked in a barber 
shop. I spent ten hours a day, and, on 
Saturday, fourteen and fifteen hours, 
cutting hair and shaving people for my 
living. For years I had stood behind a 
barber chair, calling “Next,” and hop- 
ng the customer sitting in the waiting 
line would see fit to get in my chair. 
We were paid a commission on what 
we took in. On Sundays, I went out to 
| preach in the little Baptist churches 
| scattered through the mountains near 
| where I lived. 

Today, I am director of publicity of 
the College. My work 
averages eight hours a day, and, al- 
though it does not mean I work any 
the less, I am practically my own boss. 

As a barber, I earned only about 
venty dollars a week, if I was fortu- 
ate and the weather was good. It 
doesn’t matter, so far as my story is 

ncerned, just what my present salary 

It is sufficient to say that there is 
no comparison between it and the old 
salary of barber-shop days. 

I now move socially in the best of 

recles. I. rub elbows with college- 

iined men and women with no thought 
embarrassment, feeling perfectly at 
me in practically any discussion. And 
hile it may sound like a patent-medi- 
ne advertisement, it is true that I owe 

y present standing and position en- 

rely to self-improvement through 
ome-study courses. 

When I first became interested in 
me-study courses ten years ago, I 
iswered an advertisement and took 












sUST, 1938 





— 


Accountancy 


made interesting and practical 


Home - Study 


thru problem method 


OU know as well as we do that Ac- 

countancy fits many men for posi- 

tions that pay three and five and ten 
thousand dollars a year—gives many other 
men unusual opportunity to start a profit- 
able growing business of their own. 

The only question is—just how practical 
is it for you to train yourself adequately in 
Accountancy through home study? 

And the answer lies in the LaSalle 
Problem Method. 

For this modern plan of training not 
only makes Accountancy study at home 
thoroughly practical but makes it interest- 
ing as well. 

And here’s how: 


You Learn by Doing 


Suppose it were your privilege every day 
to sit in conference with the auditor of 
your company or the head of a successful 
accounting firm. Suppose every day he 
were to lay before you in systematic order 
the various problems he is compelled to 
solve, and were to explain to you the 
principles by which he solves them. Sup- 
pose that one by one you were to work 
those problems out—returning to him 
every day for counsel and assistance— 

Granted that privilege, surely your ad- 
vancement would be faster by far than that 
of the man who is compelled to pick up 
his knowledge by study of theory alone. 

Under the LaSalle Problem Method you 
pursue, to all intents and purposes, that 
identical plan. You advance by solving 
problems. 

Only—instead of having at your com- 
mand the counsel of a single individual 
—one accountant—you have back of you 
the organized experience of a great busi- 
ness training institution, the authoritative 
findings of scores of able accounting 
specialists, the actual procedure of the 
most successful accountants. 

Thus—instead of fumbling and blunder- 
ing—you are coached in the solving of 
the very problems you must face in the 
higher accounting positions or in an 
accounting practice of your own. Step by 
step, you work them out for yourself— 
until, at the end of your 
training, you have the kind 
of ability and experience 
for which business is will- 
ing and glad to pay real 
money—just as it was glad 
to pay these men,* 


Five Men Who Tested 
and Proved It for You 


For instance, there was the 
plumber who started Ac- 
countancy training with us 
in 1916. After a short 
period of study, he took a 
position as bookkeeper for 





with two bookkeepers under him. Later 
he became auditor of one of the foremost 
banks in his state with his salary 325 per- 
cent larger than when he started training. 

He wrote, “My training is the best invest- 
ment I’ve ever made, showing a cash value 
running into five figures.” 

And the young clerk, earning $75 a 
month and then getting many times that 
as general auditor for an outstanding, 
nation-wide organization. Within six 
months after he began our training, he was 
earning $125 a month and within four 
years, he was earning $250. 

Do you wonder that he writes, “While 
LaSalle ads once seemed like fairy tales to 
me, now I know from personal experience 
that they are true’? 

Or let us tell you about two men—one 
a stenographer and the other a retail 
clerk—neither of whom knew more than 
the simplest elements of bookkeeping. One 
is now the comptroller and the other the 
assistant comptroller of a large company. 

“LaSalle training in Higher Accoun- 
tancy,” write both, “was the important 
factor in our rapid climb.” 

And if you are thinking about the C. P. 
A. degree and a public accounting busi- 
ness of your own, read about the ncanee 
cist who was earning $30 a her eleven 
years ago when a LaSalle registrar se- 
cured his enrollment for Accountancy 
training. Eight months later he left the 
drug store to take a bookkeeping job at 
$20 a week—less money but larger op- 
portunity. Three years later he passed the 
C. P. A. examination and a year later yet 
he was earning $5,000 a year. Now he has 
his own highly successful public account- 
ing firm for which he says, ““My LaSalle 
training has been largely responsible.” 


One-Tenth of All C. P. A.’s Are 
LaSalle Trained 


If you want still more proof, remember that 1,600 

. P. A.’s— approximately one-tenth of all those in 
the United States who have ever passed the difficult 
examination for this coveted certificate—are LaSalle 
trained. 

Or remember that in our files—accessible on re- 
quest—are thousands of lettersfrom our Accountancy 
graduates meepenee | material increases—some dou- 

le, triple—and even more—over 
their original earnings. 

And knowing these facts, ask 
yourself ifthere can beany further 
question about the practicabilit 
of this training for you—as 
rather if the real question is not 
about the size of your own am- 
bition and the quality of your 
determination. : ; 

For Accountancy is no magic 
wand for the lazy or the fearful 
or the quitter—it offers success 
only to the alert adult who has 
the courage to face the facts and 
the will to carry on till the job is 
done. a 

If you are that individual, the 
coupon below, filled out and 
mailed, will bring you free tke 
information that Can open up to 
you the future of which you have 


a year, and then became This Book ———w and income 
accountant for a leading Is it not worth getting that in- 
automobile manufacturer— *Names and addresses given on request. formation 
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LASALLE EXTENSION 


LASALLE EXTENSION, Dept. 883-HR, 


Please send me, free of all cost or obligation, your 
64-page, illustrated book, “Accountancy, the Pro- 
fession That Pays,” telling about the profession of 
accountancy and your training for success in that field. 


Chicago, Illinois 








0 
IN THIS GIGANTIC FIELD 


Mail coupon today for details of fa- 
mous oyne “Learn by Doing” 
me Wy o poem al shop training for 
your start for success in this big-pay 

eld. Age or lack of money not 
hold you back. 


12 WEEKS’ TRAINING 


Coyne Training is practical, thorough, 
Aeasy to grasp... you learn "quickly by 

m edoing actual jobs on real electrical 
machinery right herein my Chica 
Training Shops—NOT from books 
or printed lessons. You don’t need pre- 
vious experience or a lot of book learn- 
ing. Expert instructors guide you every 

step of the way. 


EARN WHILE LEARNING— 
JOB HELP AFTER GRADUATION 


Big things ahead in Electricity means opportun- 
ities for steady jobs, good pa: ay, ar and a real fu- 
ture in this fasc a gy industry. Thou- 
sands of o Bie Fn Rush the coupon 
TODAY” for Free Book containing many 
photos of the aeah Coyne Shops _in Chicago, 
‘ac tnaboutCogne Treining. Free Employment 
A earn _ while learning.. 
tional inatruct ion in oe yt a npine: “Elec. 
rigeration an fionin 
at No Exes Cost. MAIL coupon TODA 


Cc oY N ELECTRICAL’SCHOOL 


H. C. LEWIS, President 


500 S.Paulina St., Dept. pt. C8-73, Chicago, Ill. 


Sea aeanaanea =e en an 
yne Electrical Sch 





















#. C. LEWIS, President, Co 
500 S. Paulina St., Dept. C8- 73, Chicago, tl. 


Send me, without cong or sbitention, your Big?Free Book and 


oot 


details of your **Pians’’ to help.me 


NAME ___ 





ADDRESS 





CITY ne SL ATE 














fe ltclimeye rele) | 


Go as rapidly as your time and abilities permit. 
Equivalent to resident school work —prepares for 
entrance to college. Standard H.S. texts supplied 
Diploma awarded. Credit for H. S. subjects already 
completed. Single subjecta if desired. Bulletin on request. 

Specialized training is absolutely 

essential to Success today. Over 

150 noted Educators, Engineers and 

Business Men helped prepare our spe- 

cial instruction material, used by 

many resident schools and colleges, 

U. S. Navy and Province of Mani- 
toba, Can. Train at home for best-paying lines as 
listed below. No interference with pecans earn- 

ings while preparing for better job 


American School, Chicago 


Mail Coupon for anna nam Obligation 
American School, Dept. H Inflne checked. S8th, Chicago | 


Tell me how to train for sace ae in line chec | 
f ) High School Course in 2 Y | 
Air Conditioning Electrical, Retrigeration 
Architecture and Building Highway Engineering 
| Sapomewve Engineering Liberal Arts ‘College 
Mechanical Engineering 











Aviatio 

Business Management Private Secretary 

Civil Ls po 4 precqouene’ Accounting 

¢c In Coaching 

e! Engineering J Radio and television 

Or ratting and Design ) Salesmanship 

) Electrical Engineering O Steam Engineering 
Name 
Address 
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PATENT YOUR IDEAS PaTeN 







HOW TO OBTAIN A PATENT, 

written by a Former Member of the 

Examining Corps (1922-24) of the U.S 

Patent Office. If you want to profit by 

your idea hould take steps to apply for a I Ss 
Patent at once Your first step is to get this Free Book 
This interesting illustrated book contains valuable in 
formation you phould have. It tells you fully how to 
obtain a patent on your idea in the quickest way With 
this Free Book you will also receive a rd of In 
vention fos non which you can easily record your idea 
Personal and Confidential Service: Your case will b 
personally handled only by a Registered Patent At 
torney who also a Former Member of the Examining 
Corps of the | S. Patent Office All communications 
will be str nfidential 

MAIL COUPON TODAY for FREE PATENT BOOK, 
and RECORD OF INVENTION Form. 
















CARL MILLER 


REGISTERED PATENT ATTORNEY 
FORMER MEMBER EXAMINING CORPS U.S. PATENT OFFICE 


J Woolworth Bidg., 35th Floor, Dept. 88-C, New York 
MILLER BUILDING, DEPT. 88-C, WASHINGTON, D. C. 


Plea send me your Free Book, **How to Obtain a Pat- 
ent,’ and” *Record of Invention Form.’ 


§ ADDRESS 
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Secrets of Success 


the course in newspaper writing offered 
by the ———— School. After complet- 
ing the course, I became correspondent 
for several newspapers. In 1930, I left 
the barber shop and accepted the po- 
sition of general secretary of the 
Y.M.C.A., at ————. Seeing my need 
of more education, I took a high-school 
correspondence course from the 

——— School, and graduated in 1932. 

With a daughter at 
College, I was unable to attend college 
myself. In order to become a better 
preacher, I enrolled in 1932 for the 
four-year course of the School, 
continuing with my Y.M.C.A. and news- 
paper work. 

I completed the course and gradu- 
ated in 1936. In October of that year, 
I became staff correspondent for the 
“News,” then resigned 
to accept a like position with the 
“Times,” three months later. When of- 
fered my present position early this 
year, I accepted. 

In conclusion, let me say that I 
would never have learned enough about 
newspaper work to become acceptable 
to outstanding newspapers if it had not 
been for the correspondence courses I 
took. And my diploma, coupled with 
my newspaper training, was largely re- 
sponsible for my securing the position 
I now hold.—C. L. R. Cleveland, Tenn. 











More $5 Prize Winners 


Two prize-winning letters in 
POPULAR SCIENCE MONTHLY’S 
Secrets of Success contest—‘What 
Home Study Has Meant to Me’’—are 
printed above. Read these stories 
carefully, because your own career 
may be just as interesting and inspir- 
ing to other readers. If you think so, 
put it down on paper and send it in. 
We will pay $5 for every letter we 
publish. 


CONTEST RULES 


Only letters from bona fide home- 
study school students will be consid- 
ered and these must contain the name 
of the school and the name of the 
company, or companies, for which you 
have worked since graduation. 
| (Names, however, will be deleted from 
the letters when published.) We also 
want to know the kind of course you 
took and the type of position you 
have held. Your own identity will be 
kept anonymous, if desired. 

We are interested in facts, not lit- 
erary ability, but please write clearly, 
completely, and keep your letters 
within 750 words. We are not looking 
for “get-rich-quick” stories or freak 
adventures, and authors must be pre- 
pared to substantiate the truth of their 
statements. Manuscripts submitted 
and printed become the property of 
this magazine, and we are not respon- 
sible for the return of rejected letters 
unless sufficient postage is provided 
for this purpose. Address your contri- 
bution to Success Story, 353 Fourth 
Avenue, New York, N. Y. 











ELECTRICAL 
ENGINEERING 


One Year Condensed Course Prepare: 
For Technical Work in Electrical Field 


Thorough training in principles, 
with practical applications in lab- 
oratory and shop. High placement 
record. 7,000 graduates. 

Modern buildings, dormitory, din- 
ing hall. Campus. 46th year be- 
gins September 28. 

Catalog on request. 





ELECTRICAiL 
wy BLISS “cise: 
108 Takoma Avenue Washington, D.C 








ERING 


B.S. Degree courses in engineering: Electrical, Civil, 
Chemical, Mechanical, Radio and Television, or Aero- 
nautical. 1 yr. Mech. Drafting. Intense, practical, 
thorough program. Prep. courses without extra charge. 
Earn board if desired. Low tuition. Enter March, 
June, Sept., Dec. Catalog. 

243 E. Washington Bivd., Fort Wayne, Ind. 


INDIANA TECHNICAL COLLEGE 





TWO YEARS 





DEGREE IN * 





HOME STUDY 


Home Study Courses leading to Degrees in Arts and Sciences; 
Philosophy: Education; Writing; Psychology; Chemistry; 
Theology; Law: Agricalture; Business; Accounting; Sales; Ad- 
vertising; Public Speaking: Electrical, Civil, Diesel, Mechan- 
ical, Architectural, Aeronautical, Drafting, Radio, Alr Condl- 
tioning, Refrigeration, Aatomotive, Highway, Mining, Steam, 
Petroleum, aieteeath and Chemical Engineering 


cKinley- -Roosevelt Graduate College 
4202 a ve., Chicago, Ilinois, U.S.A. 














THERE'S MONEY 


2) Im YOUR 
CAMERA! 


Others make good incomes 





selling pictures to publica 
tions. EE CATALOG dec 
scribes home - study course 


(which may be paid forineasy 
installments) and tells 
YOU cando it Sent eemvoreas 
Photographers, Dept. 38, 
10 West 33 Street, N.Y.C 





DO YOU profession of your own, 

with all the trade you can 
attend to? Then become a foot correctionist, 
and in a few weeks earn big income in service 
fees—not medical nor chiropody—easy terms for 
*home training, no further capital needed, no goods 
to buy, no agency. Established 1894. Addres 
Stephenson Laboratory, 62 Back Bay, Boston, Mass. 





The Plastex Industry needs manufacturers on small scale | 
and for big production of Lamp and Clock Stands, Art | 
Goods & Novelties in Plastex and Marble imitation. | 
Experience unnecessary. 4c material makes regular 1l0c | 
store sellers. Rubber moulds furnished for speed pro- | 
duction. Small investment brings big returns. Ambi- 
tious men have chance for rea! prosperity. Our free booklet ill 
interest and benefit you. Plastex souet tries, Dept. 2, 108 
Washington Avenue, New York, N. Y. 




















when answering advertisements in this magazine. 






PLEASURE or PROFIT 


Prepare for profitable business or 
fegcinating hobby, at home under 
guidance of qualified instructors. No prev'. 
ous experience necessary, common acho 
education sufficient. Many earn while lear’ 
ing. Our practical studio methods also 2 vm ! 
A som wer paying pttone upon yg 

end coupon below at once for free 
eaRerenines in Modern Photos 
» particulars and requirements. 
——_—— — -_-—_ -— oe oe ee oe oe oe oe oe oe ee 
AMERICAN SCHOOL oF PHUOCTOORAPITY 
3601 Michi igan in Avenue De 36C Chicago, !- 
Send booklet,‘ “Opportunities in Modern } a, fall partic 
iars and requirements 
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WANT a new business 
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SHIP MODELS 
Make Perfect Gifts 


BEAUTIFUL ship model makes 
a perfect gift—it never wears 
out or becomes obsolete. If you 
would like to give one to a relative or 
close friend next Christmas, now is the 
time to start, particularly if you under- 
take one of the more elaborate models, 
such as the Great Republic shown above. 
Our construction kits have been pre- 
pared to save you time and money. All 
the raw materials are of such sizes and 
shapes as to make it easiest for you to 
transform them into their final form, 
and a certain amount of preliminary 
shaping has been done on most of the 
hulls or hull lifts. 
We also have model railway, whit- 
tling, and furniture kits. The complete 
list follows: 


STANDARD SHIP MODEL KITS 
A. Whaling ship Wanderer, 20%- 


in. hull, 27% in. over aill..............$7.40* 
D. Spanish galleon, 24-in. hull, 30 
Re I OE 5 sacicernacsasalskadabkepinsaccaioan 6.95* 


E. Battleship U.S.S. Texas, 3-ft..... 7.45* 
G. Elizabethan galleon Revenge, 
25-in. hull, 28 in. over aill............ 7.25* 
L. Farragut’s flagship Hartford, 
steam-and-sail sloop-of-war, 
33%4-in. hull, 41 in. over all...... 8.45* 
Q. Privateer Swallow, 12%-in. hull, 
20 in. over ail............. 2 . 4.957 
V. Clipper Sovereign of the ‘Seas, 
20%-in. hull, 26 in. over all. . 4.957 
Y. Trading schooner, 17%-in. hull, 


22% in. over aill.............. . 4.90+ 
28. U. S. Navy destroyer Preston, 

i eee .. 5.95* 
3S. Constitution (“Old Ironsides”), 

21-in. hull, 31 in. over aill............ 6.50* 


iS. Clipper ship Great Republic, 
31%-in. hull, 42 in. over aill...... 8.40* 
(Continued on page 18) 

















"Constitution" model built from Kit 35S 





























“SELDOM SEE AN I.C.S. 
GRADUATE OUT OF A JOB” 


“IN ALL THE YEARS I| have known of 
the International Correspondence 
Schools, I have seldom seen one of your 
graduates jobless.” 

A business executive made this state- 
ment in a recent letter commenting on 
the I. C. S. graduates and students in 
his employ and expressing regrets that 
it was necessary to reduce his personnel. 

“However,” he added, “all I. C. S. 


graduates and students will be retained, 


for I fully realize their value in my 
business.” 
The reason so many I. C, S. men have 
jobs is because they are trained men! 
A recent investigation into the work- 
ing conditions of 1000 I. C. S. students 
revealed only ten unemployed. You, 
too, can be an I. C. S. man. 

Mark the coupon and mail it today! 
It has been the most important act in 
the lives of thousands of men. 


INTERNATIONAL CORRESPONDENCE SCHOOLS 








BOX 7639-J, SCRANTON, PENNA. 
¥% = Without cost or obligation, please send me a copy of your booklet, “Who Wins and Why,” * 
and full particulars about the subject before which I have marked X: 











TECHNICAL AND 








) Professional Dressmaking and Designing 


0 Architect ) Welding, Electric and Gas Mechanica! Drafteman 0 Management of 
C) Architectural Draftsman (1) Reading Shop Blueprints Diesel Engines Inventions 
) Building Estimating Sheet Metal Worker Aviation Engines O R. R. Locomotives 
© Contractor and Builder Machinist Toolmaker Auto Technician C1) R. R. Section Foreman 
() Structural Engineer Patternmaker [) Boilermaker Auto Elec. Tech. C Air Brakes } Signalmen 
-) Structural Draftsman oO Heat Treatment of Metals ] Plumbing [) Chemistry Pharmacy 
-] Electrical Engineer CO) Bridge Engineer C) Steam Fitting 02 Coal Mining 
] Electric Lighting ] Bridge and Building Foreman () Heating Ventilation [) Cotton Manufacturing 
) Telegraph Engineer C) Highway Engineer () Air Conditioning and Cooling Woolen Manufacturing 
] Telephone Work © Radio (j Civil Engineer ] Steam Engineer Poultry Farming 
Jj Commercial () Surveying and Mapping Steam Electric Engineer C) Agriculture 
Refrigeration 0 Mechanical Engineering Marine Engineer Navigation 
BUSINESS TRAINING COURSES 
}] Business Management (1) Bookkeeping ) First Year College Subiecta © High School Subjects 
j Industrial Management () Secretarial Work Business Corre sponde nee [) College Preparatory 
) Traffic Management O) Spanish 0 French O Stenography and Typing Illustrating 
) Accountancy 0 Salesmanship }) Civil Service ]) Mail Carrier Cartooning 
] Cost Accountant 0 Service Station Salesmanship Railway Mail Clerk Lettering Show Cards 
C. P, Accountant 0 Advertising Grade School Subject« Signs 


DOMESTIC SCIENCE COURSES 


eusoe ee NETO. 2.00. .cc0rcccocccccccrsccccosoooosooescoscosocosososees® 


] Home Dressmaking 0 Advanced Dressmaking 
MB sscseces gcnateess pecsesenensebesesocenessabbenébotssnsadauinta 
City a eee , meneol P cceesese 
If you reside in Canada, send this coupon to the 

Montre 


INDUSTRIAL COURSES 


ea Room and Cafeteria Management, Catering 
() Foods and Cookery 


NE si catenin ces VOOONE POCtPtOM,. ..ccccess.<ccccssecces 
International Correspondence Schools Canadian, L imited, 
al, Canada 




















If you like PopuLar ScilENCE Wesseune why not pass the ened along to your friends. 
When an article in this magazine strikes you as being unusually good, tell your friends 


to get a copy at the 


newsstand, and read it. 























UGUST, 1938 
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ENGINEERING D 





TRI-STATE COLLEGE 


Courses in Civil, Electrical, Mechan- Technical instruction at lowest cost 
ical (108 weeks, Chemical, Aero- and in least time consistent with 
nautical (108 weeks), Radio Engi- " 
neering. Essentials of engineering Business , 
included and non-essentials eliminat- COUnting. Also short diploma courses, 

ed. B. S. Degree granted upon com- ba 
pletion of course. For ambitious, 

earnest students. Those who lack good. Tuition, living expenses low. 
high school may make up required 55th year. Enter June, September, | FOUNDEO 
work. Graduates compete success- January, March. Write for catalog. wl884 
fully with those of 4-year schools. 588 College Ave., Angola, Ind. | 


MONTHLY when answering advertisements in this magazine. 




















EGREE IN 2 YEARS ( 


thorough training. Courses also in 
Administration and <Ae- 


(86 weeks) in Surveying and Draft- 
ing. Students from all parts of the 
world. Tri-State graduates make 
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Be A RADIO EXPERT 


Learn at Home—Make Good Money 


Many men I trained at home in spare time make $30, $50, 
75 a week. Many make $5, $10, $15 a week extra in 
spare time while learning. Illustrated 64-page book points 
out Radio's opportunities, also how you can learn to be a 
Radio Expert through my practical 50-50 method of train- 
ing. Television training is included. Money Back Agree 
ment given. Mail coupon today. Get book FREE 
PD Ee OP OP 8 OO OSS POSTS eH 
J. E. SMITH, President, Dept. 8HP3, | 
| National Radio Institute, Washington, D. C. 
| Send me, without obligation, your 64-page book ‘‘Rich 
Rewards in Radio” FREE, Please write plainly.) 








Learn Profitable Profession 


s at 


Salaries of Men and Women in the fascinating pro 
feasion of Swedish Massage run as high as $40 to 
$70 per week but many prefer to open their own 
office Large incomes from Doctors, hospitals, 
anitariun and private patients come to those 
wh qualify through our training. Reducing 

alone offers rich rewards for specialists 


Ww 






rite for Anatomy Charts and booklet 
They're FREE 


- The College of Swedish Massage 
- 4 Z 1601 Warren Bivd., Dept. C70, Chicage 


Successor to National College of Masaage) 


“Don't keep your head ‘buried 
in the sand when it comes 
to the kind of work you're go- 
ing to do the rest of your life. 
You're playing ostrich... 
whether you realize it or not 
tf you fail to look at what's happening 
in Air Conditioning. Believe me, I know 
..- because I'm in Air Conditioning and 
have an interesting, g0o0d-pay job, with 
an unlimited future ahead of me."’ 


Words like these come from the mouths of Thermo 
Institute graduates who have stepped into Air Condi- 
tioning—the held which financial authorities call the 
next industrial giant. It's so big en now...and grow- 
ing so fast that the supply of men with proper train- 
ing 1s lagging far behind. Get into this great new field 

get the training you need, through Thermo Institute 
courses. The same superior, practical training is given 
at any one of the three Thermo schools you choose to 
attend r you Can start your training at home imme- 
diately ) matter where you live. For complete infor- 
mation send the coupon below. 


ER Du: 


, Completely Equipped Luboratories and Schools at 
LOS ANGELES —194 South Alvarado Street 
CHICAGO — 125-B West Hubbard Street 
NEW YORK —1755-B8 Broadway 
Please send information on Thermo Institute train- 
ing, and free copy of booklet “The Air You Breathe.” 
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New 


Ideas 


for 
HOME 
OWNERS 


OUBLE-COATED on both sides 
with a moistureproof bitumi- 
nous compound, a new insulating 
sheathing is now available to home 
builders. According to the manu- 
facturers, it has unusual strength 
and will not foul saws or other 
tools used in cutting it to shape. 
Available in sections four feet 
wide and from eight to twelve 
feet long, the panels, shown being 
installed in the photograph at the 
left, are marked for nailing so 


Easily cut to shape, the moistureproof sheathing is that they can be applied quickly 
shown being nailed securely to studs of a new house and easily. 


QUICKLY leveling any 
type of built-in bathtub, 
an adjustable hanger sim- 
plifies installations and 
is said to insure against 
any future settling that 
might crack the sur- 
rounding tile or plaster. 
Two lag screws fasten 
each hanger to the wall 
studding. The edge of the 
tub rests on an adjusta- 
ble arm on each hanger, 
which can be raised or sae 
lowered by convenient _— 











Nickel-plating a kitchen fixture with the electric brush 


= 






Hangers Prevent Bathtubs from Settling 


nuts to bring the tub to a How the edges of a bathtub rest on the 
level position. hangers. Inset shows the adjusting nuts 


Electric Brush 
Plates Metals 


JEWELRY, tableware, and 
plumbing fixtures can be 
quickly and inexpensively 
replated with a new electri 
kit just marketed. The user 
simply cleans the article 
applies a paste containing 
the desired metal with a! 
electric brush, and polishe: 
it to a luster. The device is 
designed for alternatins 
house current. Besides ré 
storing finishes, the unit can 
be used to plate metal sur 
faces not previously ‘s« 
treated. 
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ATHLETE’S FOOT? 








PATENTS 





183-D Enright, 


ing, burning—of- 
torturing, if neg- 


-~THEN YOU NEED 


~d—Athlete’s Foot 
1 stubborn, com- R/ NG a, 4 
nicable disease, 
ised by a fungus 


wth. Do not neglect it! Apply Ring-X to af- 
, fected areas. Ring-X reaches the real seat 
© \ of the trouble! 


‘? RING-X IS A DEPENDABLE 
EFFECTIVE TREATMENT 
\\ Guaranteed! Purchase price refunded if not 
completely satisfactory after five day 
test. Order by mail. Send no money 
simply pay postman ONE DOLLAR 
when Ring-X is delivered to you. 
Not a liniment. Not a ‘‘cure-all.”’ 
Ring-X is compounded only for the 
scientific treatment of Athlete’s Foot. 


RING-X COMPANY 


Dept. P 2435 Plymouth Ave. 
Columbus, Ohio 














Get into the 

profitable business 

of rewinding and repairing elec- 
tric motors. This home-study 
ourse will help those who wish 
to Increase their knowledge of 
the subject, and will be of value 
to others responsible for main- 
tenance of domestic, office and 
factory equipment. Free booklet. 


International 
Correspondence Schools 
Box 7641-J, Scranton, Penna. 








My Personal 

service assures 

strictest confi- 

dence on all 

our patent 

PERSONAL SERVICE problems. Send 

me a model or 

wing, or sketch and description of your invention, and 

I will make a search and report promptly as to its pat- 

ibility and send you a copy of my 72-page booklet. Or, if 

j prefer to read my booklet first, write today for FREE 
ropy. Registered Patent Attorney. 


é 
L. F. Randolph, 340-D Victor Bidg., Washington, D.C. 





New Ideas now Salable 


Before Patenting 


Practical, usetul inventions may now be sately 

arketed without patenting expense. Write for 
f that we have been successiully selling both 
pa tented and unpatented inventions, since 1924. 


Chartered Institute of American Inventors 


Dept. 3, Barrister Building Washington, D. C. 








Inventions Promoted 


Patented or Unpatented. In business over 30 
years. Send drawing and description or model, 

write for information. Complete facilities. 
References. 


ADAM FISHER COMPANY 
St. Louis, Mo. 
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xeCro' 
Plotes, Gridgework, 
e'>., for Dentists. Easy 
ical way to learn me- 
cal dentistry at home in 
time. FULL EQUIP- 
‘T OF TOOLS AND 
ERIALS INCLUDED 
H COURSE. Low tui- 
Easy terms. Write for 
E BOOK about this 
making profession 
is not affected by ma- 
age. 

P MeCarsie School of of  gggnaess Dentiot 

<\" N. Broad Philadeiphia, Pa. 
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Light Lubricating Oil 
Now Comes in Tubes 


HIGH-QUALITY lubricating oil of the 
type used for many years on bank safes 
and vaults is now available for general 
household use in a handy collapsible 


tube. Provided with an oil-can spout, 
the tube is squeezed lightly to eject the 
desired amount of oil, which is said to 
possess special rust-preventing proper- 
ties and to flow easily at temperatures 
far below zero. Since oil is squeezed 
out, the tube does not have to be up- 
ended and oiling can therefore be done 
in an upward direction to reach diffi- 
cult spots that defy ordinary oil cans. 


¢ 


FROM HOME OWNERS 


Q.—WHAT is the best method of finish- 
ing a concrete floor in a play room? It 
will have to withstand marring by steel 
skate rollers as well as scuffing by 
rubber-soled shoes.—E.J.B., Pewee Val- 
ley, Ky. 

A.—WE SUGGEST that you use a special 
type of paint made with a so-called 
rubber-cement, waterproof base for 
finishing the concrete floor. Such a 
finish will be attractive yet will stand a 
considerable amount of very hard wear. 


Patching Chipped Enamel 


Q.—PATCHES of enamel have chipped 
off the surface of our refrigerator and 
washing machine. Is there any way to 
refinish and repair the enamel without 
scraping the entire surfaces down to the 
metal ?—L.A.G., Blackwell, Okla. 

A.—CHIPPED enamel can be repaired 
with the use of a special porcelain 
cement available to home owners. The 
chipped surface is cleaned and warmed, 
and the cement, which resembles seal- 
ing wax, is applied with a warm knife. 


Leak in Hot-Water Tank 


G.F.H., BINGHAMTON, N.Y. A small 
leak in a hot-water tank can be plug- 
ged easily by inserting a tapered stop- 
per of white pine or walnut into the 
hole. The taper should be a gradual 
one, terminating in a point as sharp as 
a needle. Soak the plug in water, and 
then drive it in with a hammer. Cut 
off the projecting end within a half inch 
of the outside of the tank. 
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FACTS ABOUT 


PATENTS 


ann SELLING 
INVENTIONS 








Suggest? ns 





Many pictures and 
examples fromin 

ventive history 
make these excel 

lent guide books 
for inventors. 


OTHER 
PROFITED 


IF you have an invention 
you should have these free books. They tell 
you real facts like these: How the patent laws 
poee you. Why you need the protection of a 
. S. Patent. What a competent registered pat- 
an attorney can do for you. They tell what 
kind of sketch or model is needed and how to 
make proper disclosure of your idea to help 
establish your claims. They tell how sonie suc- 
cessful inventors have secured financial assist- 


MEN HAVE READ AND 
BY THESE FREE BOOKS 


or an idea for one 


ance. They show 115 different mechanical prin- 
ciples. 
HOW WE SERVE YOU 

For more than a third ment plan when needed 
of a century—we have With the books, we will 
represented thousands of also send you a copy of 
inventors We answer our ‘‘Evidence of Inven- 
questions. We study each tion’’ form on which you 


device to bring out its can sketch and describe 


best patentable possibil- your invention and estab- 
ities. Often, also, we ad- lish a date of disclosure. 
vise inventors against go- Such a date of disclosure 
ing ahead with inventions may later prove impor- 
which could not possibly tant to you. You can deal 
be protected. By carefully with us in strictest se- 
developed methods, we crecy. Learn the facts. 
try to keep expenses at a Simply sign and mail the 
minimum and we can ar- coupon below. Take that 
range a deferred pay- first step today. 


vVvicTorn J. 


EvANsS © Co. 


REGISTERED PATENT ATTORNEYS 








City or Town ; State 
= ee A A A A ke 


i MAIN OFFICE: 10-J, Victor Buildi o.c. i 
Other Offices: 514-C, Empire Bidg., Pittsburgh; 405-C, Gar- 

| field Bidg., Los Angeles i 
Send me FREE copies of your books, “Patent §j 

i Protection’’ and ‘‘When and How to Sell an 
Invention.’’ (Note: Same books supplied by § 

] either of branch offices listed above.) 4 

] SI, ss lecscidtancochaieddecmsibiae & 

x Street and No. - 





_ 
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Classified Section 


CLASSIFIED ADVERTISING is 
umns at the special rates of: 20c a word per insertion 
for 12 consecutive issues, 25c a word for 6 consecutive 
issues, 30c a word for 3 consecutive issues, 35c a word 


inserted in these col- for one issue. Minimum ad accepted is 10 words. Each 
insertion is payable in advance. Copy and remittance 
for the September issue (on sale August First) must 


reach this office not later than July Third. 





POPULAR SCIENCE 





ADVERTISING 
MAIL-ORDER ad reaching 1,: 
families throughout United States 





500,000 





SENSATIONAL new sellers, free cat- 
alogue, samples. Paty Co., Somer- 
ville, Mass. 








MONTHLY, 353 FOURTH AVE., NEW YORK CITY 





PROPELLERS | sled, airplane, cata- 
log free. Woodcraft Propellers, 
General Delivery, Dallas, Texas. 











HERE'S a real opportunity. If you 
want a business of your own thet 


is substantial money maker righ 


NEGATIVE gravity! Described in | OW and has unlimited future, an 
Pitcbook ‘free. Chicago Advertising AIR CONDITIONING ounvintign tegetios. 2he eaten. Dennis, | Tiinsss in $500 Teaah to operate 
sency -P§ a ° i- 'S£00' sburg a. r 
Cais 9” 20-PS West Jackson, Chl | ‘AIR-CONDITIONING Outfits; easily | GETTING ahead in aviation! Folder aad ag FE A FE 
ADVERTISE: 24 words in 250 news- etitat shin Mase Pee ,for stamp. Meyer, Box-8, Hemp- | today, write Department 21, Box 18; 
papers $10. Lists free. Advertising | around health and comfort. Complete stea aeavette, Indiana, for complete d 
Bureau, 4515-P Cottage Grove, Chi- | instructions. Seven different blue- a 


cago 

ADVERTISE 25 words 25 magazines 
3 months $1.50. Inch $6.00. List, 

special offers free. Bucknam, 177A 

State, Boston. 

INCH display advertisement 30 mag- 
azines year $24. Wood's peed 











prints. Send $1.00. Money-back guar- 
antee. Servatex Company, 850-PSM 
Madison Building, Milwaukee, Wisc. 





AMER. POLICE JIU JITSU 
KNOCK-EM-COLD! Learn police Jiu 





BATTERIES, GENERATORS, ETC. 


EDISON storage batteries for light- 

ing and power. Non-acid. Odoriess. 
Fifteen year life. Five year uncondi- 
tional guarantees. engenaey priced. 
Tremendous savings in battery and 











COLOR-GLAZED concrete potter 
tiles, walls. Make 2,500 desig: 
concrete lawn without molds 
power or costly tools. Cheap mate- 
rials. Build own equipment from o: 
lans. Money-making business fo: 
en. Booklet, cotorptate. details 10c 





oy ary Hi light plant combinations. Free illus- | National Potteries, 17' West 26th 
Services, Atlantic City, (N.  . Oe eR trated literature. See-Jay Co., 87 | Minneapolis, Minn. 

24 WORDS 65 newspapers, maga headlock breaks, etc. New complete | Sterling Ave., Yonkers, N. Y. MAKE your own perfumes. Get ful- 
a KO Goodall, 74 arket, | illustrated course by world- famous EDISON lifetime storage batteries ly equipped perfume laboratory 





AGENTS WANTED 


instructor, only 25c today. S. 
Jorgensen, 631 Maritime Bldg., se: 
attle, Wash. 

















for light and power. Eliminate acid 
battery diseases. n guarantee. 
All kinds rebuilt generating plants 
motors, and miscellaneous articles at 


Formula book and gapoties to make 
over 50 different hig . per- 
fumes. (Tremendous ts) oe 

poesenes necessary to carn and earn 











BIG Money applying initials on au- N 'ES, RELI bargain prices. Free interesting lit- end for free pamphlet. J. A. Winn 
tomobiles. asiest thing today. A a os annuics erature. . Boviey Smith Company, Chemica] and Laboratory Supplies 
Free Samples. Also, pe ied sales- Croton Falis, N ° 124 W. 23rd St., New York. 
men for name plates and tire cover | 100 GOOD ancient arrowheads $3.00; ARTIFICIAL marbl itar r- 
transfers. ‘‘Ralco,”” 1305 Washing- | ‘Tomahawk head 50c. Flint knife BLUEPRINTS & PLANS Ag Fy Ee 
ton, Boston, Mass. 25c. Illustrated catalog 5c. H. Dan- cement flooring % inch thick, fire- 
PROFIT with new products. Make, iel, Hot Springs, Ark. FIFTY cents brings you a book con- proof, all colors, low cost, orna- 
sell, repeat. Analysis. Research. CASH for flintiock pistols. Locke, taining complete instructions, dia- mental casting, concrete, ‘plaster, 
Guaranteed formulas. Biggest_cata- 3607 Ault Park Rd., Cincinnati, rams and specifications for build- papier-mache, garden furniture, stat- 
log free. Special prices, leads. Gibson Ohio. ng fireplaces at less than half cost. 


Laboratory, Chemists, FB-1142 Sun- 


Fireside Company, Albany, Ore. 


au flexible molds, 


particulars free 
ahler, Elmont, 

















ayece, Caeego. AUTHORS’ SERVICE ELECTRICAL or mechanical devel- | FASCINATING business. Repair, ad 
SPECIALTY sensation! 100% profit xtttoen cin opment and blueprints of your just typewriters, adding machines 

for agents on new patented home IF you have a short story you want ideas. Send $1.00 copy ignteens blue- Learn easily at home from factory 
product. Chance to become district revised, typewritten and marketed, prints Caryvan table . expert. Earn up to $15.00 daily 
manager. Send 25 cents for sample, write: Hursh Service, Box S-1013. Grand Central Annex, New — Complete instructions covering ail 


returnable. Write Appliance Products 











Harrisburg, Pa. 








COMPLETE Solar heater plans $2.00. 














makes $3.00 postpaid or sent C.O.I 








Co., Dept. 51, Madison, Wisc. WRITER wants rejected stories. Sub- Sunshine will heat water for your | Adding Machine Equipment Service. 
I'LL give you groceries at wholesale mit "manuscript. Welton Tinney, | home. Emerson Solar Heater, Escon- | 3601 Michigan, Dept. 174C, Chicago 

besides splendid opportunity to Winnsboro, Texas. dido, Calif. WE start you in business, furnishing 
man to. ~ 5.00 in a w =. Brand 3 ou — = —, operating 
new Ford Sedan given as bonus e- 1" ES BOATS, OUTBOARD MOTORS, ETC. pecialty Candy Factory home er 
tails ree. Albert oe 6231 Mon- AUTOMOBILES 4 - and women earn $25 up to $60 week- 
mouth, Cincinnati, Ohio. __s__s_s | ‘MIDGET autos! Plans, parts, build- | SHIP model construction sets, blue- | ly, all_or spare time. (Our_ 29th 
BIG profit—Sell latest auto specialty. ing. kits. New catalog-plan book, prints. Lar, oo and finest selection | year.) Booklet free. W. gliyer Rags 

Up to 300 profit. Wildfire re- 10c. Latest lists used motors, mid- of separate snes. Leading manu- | dale, Inc., Drawer 14, East Orange 
eater. Details tree or send $1.00 for gets, parts (direct owner prices), 20c. facturer of model racing yacht fit- N. ; 
Pal sample. Nu-Way Products Co., | Circulars free. Shipps Midgets, Box | tings and sails. Send 20c (coin) for | $2. 00 STARTS you in profitable Ele: 
302%-B South Front St., Mankato, 543-K, Zanesville, Ohio. illustrated catalo A._J. Fisher, troplating business at once. Wil! 
Minn, oe ig Etowah Ave., Royal Oak, furnish outfit, simplified instruction 
AGENTS Opportunity ; make money; AUTO SUPPLIES & EQUIPMENT ich. book Send for fre 


book containing 107 successful busi- 














BUILD a boat by the Welch System. 








and "Rss, 


peso. F Winn Chemicals & 





























ness plans; home-office; send for free | CONVERT your car to burn Diesel Save on the cost. Welch ready cut 4zaboratory Supplies, 124 W. 23rd 
introductory booklet. Elite Co., 214-A oil. Save up to 70% fuel costs. parts are inexpensive. Send 10¢c for | St., New York. - 
Grand St., N. Y. ; ___ | Cheap installation. Wonderful per- complete catalog “ Books, marine | MAKE artificial marble, glazed tiles 
IMPORTING! Wholesale supply di- formance. Proven factory method. _ pate hg Many Be, Co oR ation uncanny. Tabletops, plaques, floors 

rectory of foreign manufacturers Different and better. Costs nothing 7s Mine is hones, novelties. Hard, fireproof, in- 
and exporters Over_ five million to investigate. Write for free circular é expensive, cement secrets. Brilliant 
items. 10c postpaid. Bison Service, No. 3. Harrington Company, 201-204 NEW book shows how to make any tile and liquid rubber samples 3c 
D-PS, Buffalo, Minn Manchester Bldg., Portland, Ore. _ — note Pane «the oo kinks. tina | aacee Vista Ave. 

MO owas ec ™mizer in- “Servic illustrations, on 40 

SCIENTIFIC gas economizer _ in- AUTO Kinks—A service and repair plans Mo icons , < ‘ 

creases mileage 25-40%. Trial manual for the auto owner who is postee mn Ave. New York. Dept. C-88, | COLOR concrete surface with chem- 
package $1.00; enough to treat 120 not a mechanic. What to do no mat- 35, : ical solutions. Beautiful ttery 
geions. Norsemen Chemicals, Crete, ser waas 2° 00 post +, Bs FORD 1 matiss conversion, may & one patee gy ME y ol p.-~- 
vebr. rated only $1. * age nbugene it assemblies all models ata- e 
eXCi USIVE. representatives ap- Watson, Dept. C88, 353-4th Ave., logue 25c (coin). gece, 3105 Rose- Sample 10c. mene fg Eanes eat. 
es + . . > £0 . New York hill, Philadelphia, Pa. 8530 onderlan ollywoo ali 

pointed. Faucet water softener. 
Revolutionary. Luxusoft, Sausalito, Bas ! performance! t Mileage! BYLD 12 .cumoare pommeet. cis. a; btw J = ——- Make. 
Calif Semi-diesel conversions for gaso- ayak patterns, eac -00. ir- se repea nalysis esearch 
FREE sample—amazing cleaner; | line motors. Manufacturers written | cular, dime. Henry Bakewell, 44 | Guaranteed formulas. Biggest _cata- 

sells homes, taverns, everywhere. prereese . i — Billings St., Lowell, Mass. eS Se nog theo 
Big profit—-fast repeater. Besco, | (ree. litera 021 aay Berk KAYAKS, kits, blueprints. _ Iilus- awed a Onice ~~ epeeene 
5009-X, Irving Park, Chicago ais are. SUSE EEOVE N., SCERS- trated catalogue 10c. Viking | 2 af a , = 
BIG money applying initials on auto- | Soa-presE 1 conversions for auto. Kanoe Co., Merrick, N. Y. a Se — Li 
free samples. Amerie: an Letter C — “Other gasoline engines save 65%. BODY-BUILDING COURSES Consult your local school, or if there 
pany. Dept. 47, Dunellen, N. J $3 “Bicheno $6 dante “Slane, Gek- | ——————— ~—ai ea fete y 
ABSOL U LY whe w food pases land, Calif. we ae a, Saeee See 5758, Cleveland, Ohio. 

ag ie : s) fholesome. Replaces tle ors! clet. 7 = — 

me ~ gietes lars free. R. Preston, AUTO TRAILERS Barbell Co., Dept. 6, 947 Elm, Read- ATTENTION _ photographers! In : 
Box 511 Ottawa, C anada ing, Pa. 











crease profits wee by tak 


ing photocopies called 


- | ————_— (common 
MEXICA novelties! 100% -300' BUILD the famous, low-cost Jim " rasTene photostats) with your regular cam 

profit Fre e particulars. Samples Dandy Cabin Trailer. Complete BUILD IT YOURSELF era. No film, no prism, details free 
10¢ stamps. Marquez-IA, Apartado | plans and instruetions 50c. Plans to . > The Barbour Mfg. Co., Warren, Ohi: 
1176, Mexico City | build the beautiful, streamlined Jim | BUILD Power Scooters, Midget Cars. 


BUSINESS _ proposition ~ resilvering 














Dandy Cabin Cruiser, $1.00. Trailer 














We supply tires, wheels, motors 























MEXICAN feather pictures. 100 

















mirrors, autoparts, reflectors, mak- Builders Manual and catalog of trail- . Lesa. iPtices,_ Bild- ur-own De- bring $2. fg My A. BY 7 
ing chipped glass signs. Write, er parts, supplies and equipment ces, 5 — i Refunded if unsatisfied. Mexicanart- i 
Sprinkle, Plater, 910 Marion, Ind. over 100 interesting, _ illustrated voeere a P, Apartado 1593, Mexico City. 

ATLAS Window sign letters. Large pages, 25c. Order today. Satisfaction BUSINESS OPPORTUNITIES : ‘ 

sizes. penny each. Beautiful free | &Uaranteed. Trailer Supply Co., 411- SAVE money, electric shaver a 15 
samples Oe ilas 7941-J. Halsted. Chi- B Jackson St., Wausau, Wisc. PLASTEX Industries offer industri- Chemi-Grow $1.00; office supplie $; 
san 8. Alias, ¢ » 2a , ous men an opportunity to start a | Money making books; stam ring: : 
cago. aiid SSS . " business of their own, manufactur- folders. Lightning Speedz, treator 
500% PROFIT! Gold — — AVIATION ing art goods, novelties and utility Til. : 

sign letters for windows, offices t F 4 fo ] 
trucks, signs Monograms. Easily ap- GET into aviation. Air transport pi- og iS pe on A Ag Ee yn ty | 760 soa, om 
plied. Neonite, Akron, Ohio. aunt 85 he —— per ear. _— 10c store sellers. Rubber moulds fur- | or office, business of your own. Elit ¢ 
° -* , © >¢ >t. - - 9 be 7 “ is i Smze ! 
300° PROFIT selling gold leaf let ernment approved school. Write for nished for fees a Sm all Co., 214-A Grand St., New York. 

ters for store windows: free sam- ; 4 ty r investment brings big returns. Na rr 7 1a ] 

les. Metallic Co., 437 North Clark complete information. State age. Lin- | tionwide demand in these low priced GOLD Bond Mailer,’’ 52 page m 
a oe See “| coln Flying School, No. 2101, Air- | goods. Ambitious men have chance azine chockful moneymaking ti} 

—— Sate SToPSY Ja — | craft Building, Lincoln, Nebr. for real prosperity. Plastex Indus- opportunsties, caly 20c., Barts. B 
Sa ae talon Penns rein mula | AVIATION apprentices. Good pay— | tries, Dept. S., 1085 Washington 6. Long Beach, Calif. | 
Parkridge, Ill. - sa oe stan "Me immediately. en; Ave., New York, FLEXIBLE automobile Sender guide ‘ 
— c ons stamp. echanix niversa REVOL U ITIONARY new industry can Spring sta variet replaceab\ p 
Aiomes Ng ame Eapet, surprae! | BONUGEE petite aneRee aU" | Mima you independent, Grow vege | Qtmament Urte: . R. Sorgens 
Wolice-%, Station D. Lon Anncles pt. ‘ etables, flowers, without soil, year ewistown, Mon _- 
Sen : a —_ PROPELL ERS for : airplanes, sleds. round, small space. Supply chemi- COUNTRY _ Drives or movies after- - 
$50 WEEKLY calling on stores. No | , Also icesled blueprints. Catalog onle. instructions, formula, bibliog- noons! Work mornings home. N° ] 
selling, just deliver —collect. Drex- | dime. Lorenzen Propeller Company, pi ond all $1.00 postpaid. Chemi- canvassing! Folios, Station D, Los 
el Sales, Box 97, Drexel Hill, Pa. | Niles, Mich. culture, 4703. PS Sheridan, Chicago. Angeles. I 
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TWO prints each with every roll de- 
veloped, 25c. Very finest quality. 
Reprints, 2c each. Brown Photo Com- 


peas. 3 09-32 Lowry, Minneapolis, 





IDEAL photos. 25c per roll, finished 
with round corner prints. Coupon 
and snapshot folder free with initial 
order. I -) Photos, Box 2255, Pat- 
erson, N. 
35mm ROLLA fine- Tigrey developed 
and enlarged to 2%,x4%4 on Argus 
Bromex paper. 36 exposures, $1.00. 
18 exposures, 55c. Reprints, 3c each. 
Economy Photo, Greensburg, Pa. 


ROLLS developed—25c coin. Two 

5x7 Double Weight professional en- 
largements, 8 gloss prints. Club Pho- 
to Service, Box 52, LaCrosse, Wis. 


BEAUTIFUL oil colored enlarge- 

ment in Deluxe frame, with each 
roll_ developed. 25c coin. Badger 
Studios, LaCrosse, Wisconsin. 
ROLL film developed. 1 print each. 

2 enlargements. 25c coin. High 
class wor uick service. King’s 
Photo, Box 447, Rockford, Ill. 
LATEST in photo finishing. Minia- 
ture rolls developed, printed 3x4— 
ce each print. Radio Film, LaCrosse, 
Wisc. 


HIGHEST quality reprints 2c; rolls 
developed ; prints each negative 
25c; Weick Photo; 2840 Zenobia, 
Denver, Colo. 
LARJARGRAPH finishing: Five 5x7. 
Enlargements 25c; Miniature rolls, 
developed 10c; prints enlarged 2x4, 
2\%ec. Cordinal Photos, Summit, N. J 
BE convinced-Globe photos are un- 
excelled. 8 Duo-Tone prints, 2 5x7 
enlargements. 25c coin. Globe Photo 
Shop, LaCrosse, Wisc. 





























CONFIDENTIAL developing, two 
— each negative 25c. Reprints 
2c each. Royal mgios, 3902 North 


Sixth, Harrisburg, Pa. 

ROLLS developed, 2 prints each and 
2 free enlargement coupons, 25c; 
reprints 2c each; or more, lc. 
Summer's Studio, Unionville, Mo. 


PROMPT service! Rolls developed, 














two Velox prints, each negative 
25c. Hench Studios, Harrisburg, Pa. 
ROLL developed, 16 guaranteed 
prints 25c. Smart Photo, Winona, 

Minn. 
ROLLS developed, 8 prints, 2 en- 
ayfair, Box 


largements, 25c. 
261-A, Toledo, Ohio. 


FILMS developed, 





16 prints, 2 en- 





largements 25c. Truefoto, Dept. 
12. Des Moines, Iowa. 
ROLL finished, 8 prints, 20c. Re- 


prints, 1%e each. Goodwill Co., 


Jackson, Tenn. 


PRINTING. MULTIGRAPHING, 
MIMEOGRAPHING, LABELS 


1000 2x6 CIRCULARS $1.00; 6x9 

$2.75; 100 8%x11 bond letterheads 
60c; 100 6% envelopes 60c. Every- 
thing prepaid. New Era, Buffalo, 


7, 








125 LETTERHEADS 8x11 and 125 


envelopes, $1.00 postpaid. Benne- 
ville, 907 West Roosevelt, Philadel- 
i 








6x9 CIRCULARS, letterheads, envel- 
opes, postcards, $2.95 1000; 5000 

$9.45. Sam Ge cuts. Goodprint, Har- 
sonburg, 

H —‘MMERMILL letterheads, 300 8% 
x11, any color paper and ink; $1.48 

postpaid. Free particulars. Wood- 

ruffs’, 217D Lewis, Duluth, Minn. 

50 LETTERHEADS, envelope: and 
ecards or stickers, printed in two 

colors $1.00. Sicocan, 2038 Obear, St. 

Louis, Mo. 
00 ENVELOPES $1.75. Prospec- 
tor’s Printing, 515-6th Ave., 
rooklyn, N. Y. 


HIGHEST 

















zrade printing, labels. of- 
fice supplies. Lowest prices. Okay 
Print, Martins Ferry, Ohio. samples. 
0 NOTEHEADS 5%”x8% $1 
postpaid. Keelerprint, 4237 West 
Cerma Chicago. 


PRINTING OUTFITS & SUPPLIES 


PRINT your own cards, stationery, 
‘irculars, advertising. Save money. 
sy rules furnished. Print for oth- 

€ big profits. Junior outfit $9.00, 

job presses $11 up. Details free. Kel- 

8 Presses, B-8, Meriden, Conn. 

€ PRESS $5.00. Bareain literature 

ree. Novelty Shop, Downsville, 

















“ROFITABLE OCCUPATIONS 


H MAN efficiency. This surprising 
ttle book actually helping work- 
e Ray poeetaee, 970 Weber, Pomo- 








M'NK raising is fun and highly pro 
table. Particulars. Empire ink, 
rsdale, N.Y. a 
BRINGS copy National Mail Or- 
er News. Three months 25c, year 
0. Box 1773-PSM, Roanoke, Va. 


RADIOS, SUPPLIES & 
INSTRUCTION 


KELITE 
hickness. $.03 
bi sh, , 1989 Linden, 


Cc 








i = 








hl 


yanels. Postpaid. Any 
cubie inch. Hack- 
North Tonawan- 


AUGUST, 1938 





AVE 50% on nationally advertised 
radios; 88 page catalog free. Mo- 
Guts. Dept. 51, Cortlandt St., New 
ork. 





6 BEGINNER’S plans and ‘‘Radio- 
builder’’-year, 25c. 15 for 50c. 

Laboratories, 7700- T East 14th, Oak- 

land, Calif. 

SAVE money on radio sets, parts, 
tubes, etc. Send for new summer 

catalog. United Radio Co., S-New- 

ark, ew Jersey. 

REPAIR burnt out radio tubes. In- 
structions $1.00. Ducks Manufac- 

turing Co., Freeport, Ill. 











RARE COINS 


EVERYTHING needed to whittle 6 
ornamental Scotties. Complete kit 
and instructions only $1.00 postpaid. 
Eugene Watson, Dept. C88, 353-4th 
Ave., New York. 
SUBSCRIBE to the leading archery 
magazine. Covers all phases of 
archery. One dollar per year. 10 cents 
for sample copy. American Bowman- 
Review, Albany, Oregon. 
HEADQUARTERS for bows and ar- 
rows, materials and sceptics. Cat- 
alogue Free. Instruction 50c, 
Archery, 617 South State, Chicago. 


MUZZLE loading rifles match accu- 

racy; no others. Powders, caps 
accessories. E. M. Farris, Ports- 
mouth, Ohio. 














BIG prices paid for certain wanted 

coins. 1909 cent $10.00, some silver 
dollars $4000, 1864-1865 Indian head 
cents $100.00 each, dimes before 
1895 $600, liberty head nickels before 
1914—-$500, encased postage stamps, 
some large pennies $2000, half cents 
— $275.00, paper money, gold dollars 
$1500, foreign coins $165, some worth 
$6000 each. You may have coins for 
which we pay big premiums. There- 
fore send 15c t 2 for 1938 big il- 
lustrated coin book for certain want- 
ed coins. National Coin Corporation 
(2), Daytona Beach, Fla. 


$5.00 TO $500.00 each paid for hun- 

dreds of Old or Odd Coins. Keep all 
until sted. Send 10 cents for Illus- 
trated Coin Value Book, 4x6. Guar- 
anteed Prices. 31 years in_business. 
Coin Exchange, Box 31, Le Roy 


UNITED STATES, large cent, 2c 
bronze, 3c nickel and Bargain list, 

25c. Eleven dates large cents $1. 

Secrse P. Coffin Company, Augusta, 
aine. 


COMMEMORATIVE half dollars, Lin- 
coln, Texas, Oregon, Stone Moun- 
tain, Cleveland, $1.50 each. New il- 
lustrated catalogue 25c. Norman 
Shultz, Salt Lake City, Utah. 
THREE foreign coins and price list 
10c. Joseph Coffin, 1182 Broad- 
way, New York. 
WE purchase all Indianhead pennies. 
Purchasin ng catalogue 10c. Andrew 
Spanner, 100 Forsyth, New York. 
COIN or stamp lists free. 213 South 
Seventh, St. Louis, Mo. 























RUBBER STAMPS, OFFICE 
SUPPLIES 





SAVE half! Typewriters, duplicators, 
addressozraphs, dictaphones, check- 
writers, terms 10c per day. 10 day 
free trial. Write, Pruitt, 974 Pruitt 
Bidg., Chicago. 
NATIONALLY advertised portable 
typewriters delivered at 20% dis- 
count from regular prices. Cata- 
logue Free. Typewriter Exchange, 
Sac City, Iowa. 








SCIENTIFIC INFORMATION 





AMAZING 284-page book of fasci- 

nating scientific information: Pock- 
et Guide to Science answers questions 
about the earth, stars, planets, the 
human body and mind, animals, elec- 
tricity, radio, chemistry. Explains in 
simple language, the marvelous rea- 
sons for the miracles of the universe, 
of life, science, physics, evolution, 
geology, magnetics, motion. With 
this book handy you’ll quickly gain 
a working knowledge of all these 
subjects and many more. Eleven com- 
plete sections-—284 pages, cloth bound. 
Over half a million copies sold at 
higher prices—now send only 25c per 
copy, book will be mailed postpaid, 
while few remaining last. Eugene Ww: at- 
son, Dept. C88, 353-4th Ave., ‘We 





SONGWRITERS 





SONGWRITERS—Send best poems 
today. Remarkable offer. Free 

rhyming dictionary and instruction 

book by famous Broadway composer. 

Congaery Institute, 1234-J Broad- 
way, New York. 


POEM writers, songwriters-Send for 
free Rhyming Dictionary, Song- 
writers’ Guide. Submit best poems, 
melodies today for bonafide, super- 
ior offer. MM Studios, Dept. 55E, 
Portland, Oregon. 
MUSIC composed to words. Rhyming 
pamphlet free. Phonograph record- 
ing of song free. Send .cem. Just re- 
leasea ‘‘Joyce.’’ Copy 25c. Keenan, 
259 Beach St., Bridgeport, Con 


sor JWRITERS: Send your poem 
today for immediate consideration. 

Richard Brothers, 146 Woods Bldg., 

Chicago. 

SONGWRITERS wanted, 
free book, 50-50 plan. 

reau, Dept. L, Salem, Ind. 


SONGWRITERS wanted immediate- 
ly. Glen Warren, 1560 Broadway, 
New York City. 

















write for 
Song Bu- 











eros GOODS, GUNS. _— 
ACKLE, ARCHE 





HUDSON Bay blankets, Indian pack 
baskets, camp stoves, knives, com- 
passes. outdoor equipment. Free cata- 
og. Howe Fur Co., Box PS, Coopers 
Mills, Maine. 





FINE golf clubs. Regulation size 
$2.50. Lincoln Surplus, 123-S Ga- 
lena, Freeport, Ill 





STAMP COLLECTING 


STAMP outfit free! Tannou Touva 

Landscape Triangle; new Tunafish 
Triangle from Costa Rica; amazing 
packs North Borneo (Jungle Scene), 
Georgia (Dead Country!) Sudan 
(Desert gcene), a set of the world’s 
smallest Stamps, and a Watermark 
Detector, all absolutely free to ap- 
proval ap ae Famer py td 3c postage! 
Write today. Mid Com- 








any, Dept. 8R, Midwood tation, 
rooklyn, N. Y. 

SUPER-WONDER acket offered 
containing 60 different stamps 
from Afghanistan, Transjordania, 
North Borneo, Manchukuo, Sudan 


Guadeloupe, Iraq, Sarawak, French 
and Eritish Colonies, including na- 
tives, beasts, ships, etc.: this entire 
packet for only 5¢ to approval appli- 
cants. Big illustrated lists free. Kent 
Stamp Co., Box 87 (11), G.P.O. 
Brooklyn, N.Y. 





FREE stamp catalogue: George VI 

issue. Giant forty- “page quarterly, 
listing Albums, Supplies, Corona- 
tions, Canadians, Colonials, United 
States and foreign. Illustrations a 
lore! Empire aed Co., Dept. P. 
Toronto, Canada. 





PRODIGIOUS gift! Fantastic Indo- 
china, German State, Savage So- 
malicoast, Perak, Selangor, Negri 
Sembilan, Bi-colored Banana Air- 
mail, Siberia— Absolutely free with 
approvals! Postage 3c. Saxon Co., 
Dept. B, 408 Jay St., Brooklyn, N. 3 
DIAMOND airpost commemorative 
issue complete; proletariat por- 
traits and famous Dragon stamp 
with 117 additional, only 10c. Friend- 
ly Filatelists, Box 4428S, Philadel- 
phia, Pa. 
FINE approvals, freshly filled books. 
Tell me the countries you prefer, 
and I will send just what you want. 
M. P. Skinner, 1316 Harding, Long 
Beach, Calif. 
1897 GRANDE Comore, Liberian 
Bongo Antelope, Turks Caicos, 
Cayman Islands, genuine Baden, etc. 
Everything 3c with approvals. Vik- 
ps tF Hanson Place, Brooklyn, 











* 


x 


IOWA, Delaware, Constitution first 
days—10c each; Re.tter-Imhoff, 
11 W. Jackson, Chicago. 

NEW book shows how to make any 
ship model. Short cuts, kinks, 

plans, 100 illustrations, only $1.00 
ostpaid. Eugene Watson, Dept. C88, 
53-4th Ave., New York. 

100 ALL different Portugal 25c. LC. 
arene | Company, Box 38, Belle- 

rose, 

POSITIVELY 119 different only 8c, 
approvals. Altone, 2068 Daly Ave., 

Bronx, N. Y. 

FREE: 50 stamps, Manchukuo, etc. 
Postage 1c, album 3c. Bullard, 

268D Northampton, Boston, Mass. 


500 MIXED foreign 30 oc, approvais 
included. Belle 

Plaine, lowa 

FIJI, Borneo, 23 other British co- 
lonial 3c. Agorovels. Porter, Box 

863, Springfield, Ohio. 

FREE! Two coronation sets. Postage 
3c. Roberts, 312U Shearerblidg., 

Baycity, Mich. 

25 nn South American 
10c. No pprove als. Burkhart 

Stamps, Sandwic 

FREE. To approval applicants 101 
different stamps, 3c postage. Qual- 

ity Stamp Shop, Englewood, Colo. 

ZEPPELIN Hindenburg scarce 5c, 
approvals. Frenchco, 241 Euclid, 

Room 501, Cleveland. 

100 DIFFERENT Hungary 7c, a 
provals. Hazett Stamp Shop, 701 

Fourth, Bay City, Mich. 

AT 1/10 catalog—U.S British 
Colonies. Meyerowitz, i736R- 70 St., 

Brooklyn, N : 

500,000 STAMPS! 
30br se Where? 

St. Paul, Minn. 
HINDENBURG Zeppelin 
35c). 5c with approvals. 
13P, Berne, . 2 


25 DIFFERENT Peru 3c to approval 









































General line ap- 
Peterson's, Box 





(catalogs 
Shultes, 








applicants. Maynard Sundman, 
D69, Bristol, Conn. 
BARGAIN! 500 _ beautiful stamps, 
on. Vandal, Box 646, Stamford, 
exas 





UNITED States postage, 50 different 
20c. Goldsmith, Box 200, Chicago. 
SCANDINAVIA. 45. different 10c 
with approvals. Wollaston Stamps, 
Wollaston, Mass. 








WANTED—MISCELLANEOUS 





CASH for used microscopes, binocu- 

lars, cameras, slide rules, drawing 
sets, surveying, mechanical, scien- 
tific and musical instruments. High- 
est prices paid day shipment re- 


ceived. Satisfaction guaranteed or 
shipment of aS returned. El- 
man’s, 2300-PS VanBuren, Chicago. 





NEW book shows how to make any 
ship model. Short cuts, kinks, 
plans. 100 illustrations, only $1.00 
ostpaid. Eugene Watson, Dept. C88, 
53-4th Ave., New York. . 





4% TRIANGLES! Guatemala Bisect 

(diagonal half-stamp); beautiful 
Liberia, three additional triangles, 
27 other stamps, 5c. Abell Co., 
1818-H St. Paul, Baltimore, Md. 
DIAMOND Shaped ~ stamp. Liberia 

gunboat triangle two other tri- 
angles, silver jubilee, 27 others, 5c. 
Crowder Co. 127-H E. North, Balti- 
more, Md. 


COSTA Rica 











diamond airmails, 25 
different Canada, 20 different Mex- 
ico, 10c with approvals. Reyco, Box 
5197, Metropolitan Station, Los An- 
geles. 
EXCEPTIONAL’ packet. Triangles, 
commemoratives, constitution, 
scenics, airmails. 50 others. 3c. Ap- 
srovals. Far Seas Co., Box 2154, 
iouston, Texas 


U.S. Packet or your choice from for- 
eign . als included. Postage 

please. m. Clatworthy, Upland, 

Calif. 

LIBERIA snake triangle, giant Span- 
ish triangle, 50 other stamps, 5c. 

Wright Co.; 2527-di, Guilford, Balti- 














more, Md. 

75_U.S. commemoratives, airmails, 
Virgin Islands, Alaska. Approval 

applicants. 5c. Gelburd Stamps, 1180 

Gerard, Bronx, N. Y. 








140 MANCHUKUO, Siam, Algeria, 





Br. zil Dominican, Mongolia, Par- 
aguay, Cuba, Spain, etc., 10c, Luf- 
berv. Middletown, Conn. 
PHILIPPINES approvals. Send 10c 

for postage. References. Afran 
Stamp, Box 1181, Manila, Philip- 
pines. 





9 SCARCE airmails from Guatemala, 

Syria, Lebanon, etc., 5c_ to ap- 
proval applicants. Barker, Box 448- 
R, San Francisco. 


25 UNITED States, including $4 and 
$5 stamps free to approval appli- 
cants. 3c posta Brownie Stamp 
Shop, Dept. P Flint, Mich. 
TEN si tesei nineteenth century 
United States stamps lic to appli- 
cants for foreign approvals. Span- 
ner, 100 Forsyth, New York. 
FREE. Packet to sappcove’ applicants. 
Schramm. 1s 89 East 19th Street, 
Brooklyn, N. Y. 























WELDING, SOLDERING 





DG Arc-welder 25-200 pmperes built 

from North-East (Dod anto- 
mobile generators. Guaran oad ylans 
$1.00. (Money back if not satisfied). 
Welders Club of America, WB-3432 
M-Mart, Chicago. Airmail or COD 
12c extra. Special: Earn money, 
spare time selling plans, write for 
details. Agents desired. 


FIX It Yourself—Save mone by 

making your own household im- 
provements. New Manual shows how 
to do hundreds of construction and 
repair jos around the house. Fully 
illustrated cloth bound $1.00 post- 
paid. Send your order to Eugene 
Watson Dept. C88, Popular Science 
Monthly, 353 Fourth Avenue, New 
York, N. Y. 


75-200 AMPERE arc welder from 
Dodge generator. Complete plans 
and valuable catalog 35c. 100 other 
zenerator changes. LeJay Mfg., 323 
weJay Blidg., » Minneapolis, Minn. 


DC Arc- welder 25-600 amperes, build 

it yourself, use DC motors from 
battery driven electric trucks, con- 
veyors, mules, etc. Guaranteed plans 














$1.00. Welders Club of America, WB- 
3432 M-Mart, Chicago. Special: 

Agents desired. 
REBUILT electric arc welders, all 
sizes, 2.c.-d.c. guaranteed. Lowest 
terms. Money-saving prices. Service 
Ave., Cleveland, 


Co., 3732 Cedar 
Ohi 





WIND ELECTRIC PLANTS 





BUILD your own electric light plant. 

Large capacity. No rewinding _nec- 
essary. Less than $10.00. State Igni- 
tion, 52 Cullerton, Chicz AGO. 


GOT a good idea? Make it profitable. 
Popular Science Monthly Classified 
Section will advertise it to five hun- 





dred thousand men in the buying 
market. For sure results, send ad 
with remittance to Billi Corvell, 


Classified Aavegiaias Manager, Pop- 
ular Science Moneys 353 Fourth 
Ave., New Yor 


Please mention Poputar SCIENCE MONTHLY when answering advertisements in this magazine. 17 














A sy-1 


SHE 
WORTH FIGHTING FOR? 


Are you fair to HER when you let the days drift 
by without making a real effort to get ahead? Is it 
right to ask her to scrimp and save and deny her 
self when with just a little grit and effort you could 
provide her with the comforts and luxuries she 
would like to have? 

Think this over—then act! Decide today that you 
are going to get the special training that is becoming 
more and more necessary in every line of business 

In your spare time that now goes to waste, the 
International Correspondence Schools will prepare you 
for advancement and more money 

Find out how—by marking and mailing the same 
salary-raising coupon that has meant so much to so 
many other men in just your circumstances 

It doesn’t cost you a penny or obligate you in any 
way to do this. Do it now. Do it for HER. 





INTERNATIONAL CORRESPONDENCE SCH 


Box 7640-J, Scranton, Penna. 

Without cost, please send me full particulars 

the subject before which I have marked X 

TECHNICAL AND INDUSTRIAL COURSES 

() Architect Steam Engineer 

QO) Architectural Drafteman }) Marine Engineer 

) Building Estimating Bridge Engineer 
Contractor and Builder Bridge Foreman 
Structural Draftsman ) Building Foreman 
Structural Engineer Diesel Engines 

) Electrical Engineer Aviation Engines 


about 


) Electric Lighting Auto Technician 
) Telegraph Engineer Auto Elec. Tech 
}) Telephone Work ) Radio Plumbing © Steam Fitting 


Heating ] Ventilation 
Air Conditioning & Cooling 


Management of Inventions 
}) Mechanical Engineer 


]) Mechanical Drafteaman [) Commercial Refrigeration 
Patternmaker ] Machinist (1) R. R. Locomotives 
Foundry Practice R. R. Section Foreman 


} Reading Shop Blueprints R. R. Signalmen 


} Heat Treatment of Metals Air Brakes ©) Coal Mining 
}) Sheet Metal Worker Chemistry } Pharmacy 
Welding, Electric and Gas Fruit Growing 

Civil Engineer loolmaker Navigation ) Agriculture 


Cotton Manufacturing 
) Surveying and Mapping Woolen Manufacturing 
() Sanitary Engineer ] Poultry Farming 
BUSINESS TRAINING COURSES 
© Business Management () Business Correspondence 
Industrial Management C) Lettering Show Cards 
) Traffic Mahagement ] Stenography and Typing 
]) Cost Accountant ] Civil Service [1] Mail Carrier 
}C. P. Accountancy Railway Mail Clerk 
) Bookkeeping 


Highway Engineer 


0) Signs Grade School Subjects 
] Secretarial Work French High School Subjects 
] Salesmanship Spanish [) College Preparatory 
() Service Station Salesmanship (1) First Year College Subjects 
C) Advertising English () Illustrating ) Cartooning 


DOMESTIC SCIENCE COURSES 


0 Professional Dreasmaking 0 Foods and Cookery 
and Designing 0) Tea Room and 
}] Home Dreasmaking Cafeteria Management, 
) Advanced Dressmaking Catering 
Name oe Age 
iddress 
City State 
Present Position 
lf you reside in Canada, send this coupon to the 
International Correspondence Schoola Canadian Limited, 


j sn [2weeks 
1 WILL 


INANCE YOUR TRAINING 
IF YOU ARE SHORT OF MONEY 


Prepare for opportunities in Radio Broadcast, 
Talking pictures, Television, by 12 weeks of prac- 
tical shop work in the great Coyne Radio Shops, on 
real RADIO and Sound equipment. You don’t need ad- 
vanced education or experience. Free Employment Service for 
life. Many earn while learning. Electric Refrigeration includ- 
ed. Mail coupon today for free book which tella you how hun- 
dreds have become successful RadioMen after taking ourtraining. 
H. C. LEWIS, Pres., RADIO DIV., Coyne Electrical Schoo! 
500 S. Paulina St., Dept. C8-4H, Chicago, Illinois 
Send Free Radio Book and facts. Tell me about 
your **Pay-Tuition-After-Grad ** Plan 


TRAIN 
FOR 



















NAME ——S 
ADDRESS -~ ome — 


_ STATE—__- 


CITY 








18 Please mention Porutar ScteENCE MONTHLY when answering advertisements in this magazine. 











Kits for Making Gifts 


(Continued from page 11) 


5S. Coast Guard patrol boat of new 
165-ft. class, 20%-in. hull............ 4.95* 

6S. Brig Malek Adhel, \4-in. scale, 
20-in. hull, 33 in. over all, 
frame-and-plank construction.. 9.757 

8S. Fishing Schooner Bluenose, 
17%-in. hull, 22 in. over all...... 4.95t 

9S. Whaleboat, 14 in. long; partly 

shaped hull and raw materials 

for making all equipment........ 2.75t 

Confederate raider Alabama; 

steam sloop, bark rigged; 3/32- 

in. scale; 21%-in. hull, 28 in. 


108. 


over all ..... 





Kit U—"Hispaniola" of "Treasure Island" 


MODEL-OF-THE-MONTH KITS 


M. Aircraft carrier Saratoga, 18-in. 1.00 
N. Four U.S. destroyers, each 6%4- 


in. . eS ES 75 
R. U.S. cruiser Tuscaloosa, 11%- 
U. Hispaniola, the ship in “Treas- 

ON NN PRs cscnnecscevatainascarnsae .50 
Z HMS. Bounty, 11%-in............... 1.50 
2M. Ocean freighter, 14-in................. 1.50 
3M. Yacht Nourmahal, 8%-in........... 1.00 
SOE. CE COMOE, BOB... ceciceccccsscsccscicsnsses 1.50 


5M. Liner President Lincoln, 14%-in. 1.50 


SIMPLIFIED SHIP MODEL KITS 


F. Liner S.S. Manhattan, 12-in..... 1.00 
H. Cruiser U.S.S. Indianapolis, 
12-in. wcoese 


J. Clipper ship Sea Witch, 13-in... 1.50 


MODEL RAILWAY KITS 


1L. Model locomotive, Hudson 
type HO gauge. Kit contains 
all the necessary sheet brass, 
brass tubes, rods, wire, springs, 
fiber, screws, boiler head, lad- 
der strip, six driving wheels, 
and ten pairs of wheels. Loco- 
motive and tender are 14 in. 
long ; cer 
(Continued on page 19) 





Raw materials for a brig are in Kit 6S 


Says Everybody 
is Hypnotized 


If there is any lack whatever 
in your life—if you suffer 
from poverty, fear, doubt, dis- 
appointment, disease, discord, 
inferiority complex, or failure 
—if your life is not a con- 
tinuous record of abounding 
health, success, wealth and 
happiness—very likely it is 
because you’re hypnotized! 
Such is the astounding dec- 
laration of Edwin J. Dingle, 
well-known explorer and geog- 
rapher. He tells of a strange 
method of mind and body con- 
trol that leads to immense 
powers never before experi- 
enced. He found the method in 
mysterious Tibet, often called 
the Land of Miracles, 

He maintains that all of us are giants in strength, abil- 
ity, and mind-power, capable of prolonging youth, defying 
sickness, developing great talents, and achieving dazzlinz 
success. From childhood, however, we are hypnotized, our 
powers put to sleep, by suggestions of associates, by wh 
we read, and by various other experiences. To realize thei: 
really marvelous powers, men and women must escape fr: 
this hypnotism. The method found by Mr. Dingle in Tiber 
is said to be remarkably instrumental in freeing people of 
such hypnotizing ideas. Send today for the free 9,000 word 
treatise revealing the startling results of this strange sy 
tem, by which men in the Far East can do things never 
equalled in the Western world. No obligation. Simply send 
your name and address. 


The Institute of Mentalphysics, Dept. 465 
213 So. Hobart Bivd., Los Angeles, Calif. 





JOBS EVERYWHERE 


a Mt ee ae 








@ Retail stores in every neighborhood, town, city, pro- 


vide 5% million jobs to qualified people. FREE BOOK 

repare at home—in spare time—for pleas- 

0 weekly merchandising jobs. Special train- 

uyer, Lamy, bed — operate own 
AOS 


tells how to 
ant $25 to 
ing for those wishing be advance to 

business. Covers “‘Sizing Up Customer,’’ ing the Sale 
“*Buying for Resale,’’ 42 other subjects. Simply ask for ‘*Moder 
Merchandising Book.’’ It is FREE. No obligation. Write NOW 


American School, Dept. MC46, Drexel at 58th, Chicago 





Learn to MOUNT BIRDS 


Tan SKINS, Make Up FURS 





idermist. We teach you at Home. 
Mount ds, Animals, Pets, 
common specimens. Save your hunt- 
ing trophies; decorate home and den. 

ma Make genuine KROME LEATHER, tan 
and make up furs for sparetime profit. 


FREE BOOK “95-2! 


it. 
Hunters, get this wonderful book. Its 


low Free. Send tal card Today— , 
inute! State your AGE. 


ol of Taxidermy, Dept. C339, Omaha, Nebr. 








PATENTS—TRADEMARKS 


All inventions submitted held confidential and 
given personal attention by members of the firm. 


Form, “Evidence of Conception’’ and instructions, 
“How to Establish Your Rights’’—F REE! 


LANCASTER, ALLWINE & ROMMEL 


PATENT LAW OFFICES 
413 Bowen Building Washington, D. C. 














DECORATIVE METAL WORK > 


A brand new manual for the amateur. Tells in easy to 
understand language how to make useful metal articles 
in your home workshop. You'll be surprised how easy 
and interesting metal work really is. ully illustrated 
with diagrams and step-by-step instructions. Sturdy 
cloth binding, 253 pages. Send only $2.00 and your co} 
will be sent postpaid. Popular Science Monthly—Dept. 
88, 353-4th Ave., New York, N. Y. 















— 


U. S. 
GOVERNMENT 


¥* JOBS! 
$1260 to $2100 Year 


Get ready 
immediately. 


FRANKLIN INSTITUTE 
Over 44,000 ap- Dept. T258, Rochester, N. 
pointments Sirs: Rush to me without c! 
last Gov't 2 (1) 32-page book with list of 1 
year. oO U. S. Government Big Pay 
& (2) Tell me how to qualify for 
amped ey of these jobs. 
sufficient. ) 


Mail Coupon 
today sure. 


Name 





/ Address 








POPULAR SCIENCE MONTHLY 
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1 UGUST, 1938 


Kits for Making Gifts 


(Continued from page 18) 


2L. Supplementary power unit for 
the locomotive 1L. Consists of 
specially built electric motor 


(6-v.) and worm and gear........ 4.50 


3L. Track kit. Contains running 
rail, third rail, cardboard ties, 
spikes, etc. for making 25 ft. 


OE FI sae scesosissncascseicescasscovsnsse 4.00* 


4L. Deluxe track kit. Same as 3L 
except that kit contains third- 


rail chairs, which eliminate 
much of the soldering................ 6.95* 
MISCELLANEOUS 


No. 4. Solid mahogany book 
trough 22% in. long, 9% in. wide, 
and 24% in. high over all. Ready 


to assemble, with finishes............ 5.30* 


Kit L—Farragut's 
"Hartford" 


No. 5. Solid rock maple hanging 
wall rack with one drawer, 19% 
in. wide, 33% in. high. Ready to 


assemble and stain included........ 5.75° 


No. 7. Whittling kit with two 
shaped blocks for making sea 
captain 5% 

No. 8. Whittling kit for six dif- 
ferent Scotties. Each is 2 by 2% 


in., sawed to shape................ccceees 1.00 


No. 10. Copycraft whittling kit for 
making one of several Hobo 
Hank novelties. Includes master 


model 5% in. high...................c..0s000 1.50 


‘ote: If you live west of the Mississippi River or in 
inada, add SO cents to all prices marked with an as- 
risk (*) and 25 cents to all prices marked with a 


agger (T). 


eee 1.50 





Popular Science Monthly, Dept. 88A 
353 Fourth Avenue, New York, N. Y. 


Please send me C. O. D. Kit - 
I will pay the postman the price shown above plus 
a few cents postage (Canadian 


in full payment. 
orders cannot be sent C. O. D.). 


IC ssi seas ik celesnnacka Wieiemdadseesiicaadauiahlealatieicds ot tet ane A 

Address 

City State 
(Print name very clearly) 

If you prefer to send your remittance with this 
order, you save the C.O.D. charge. Remit by 
money order, check, or registered mail. This offer 
is made only in the United States and Canada. 
Also see note above 


























OWN A ROYAL 


Believes Royal helped 
him get ahead! 
“The day I got my 
Royal I started typing 
my reports. Soon I hada 
larger territory. Now I 
have 5 men under me.”’ 














Glad they picked a 

Royal 
**All of us use our Royal 
Portable—Junior for his 
homework—lI to work out 
assignments for a cor- 
re spondence course I'm 
taking.’ 





Ideas feet on Royal 







bring raise 
“Ideas count where I 
work. Since I got my Roy- 
al Portable, I’ve typed 





mine out. Already I've 
had one raise. 






FREE HOME TRIAL 


FOR EVERY MEMBER OF THE FAMILY! 


A Royal Portable will help you write faster, 
think faster. A practical, modern necessity— 
it’san opportunity for a better brighter future! 
A chance to do more, be more! 


Without — a penny prove—right in 


your own home—t 


at a Royal will help you 


—whatever your business or profession—hel 

ou to set down your ideas and reports /egi- 
bly, impressively, too, that it will help the chil- 
dren with their homework...help every member 
of your family with their writing! 


READ WHAT ROYAL 


GIVES YOU! 


Standard, full-sized keyboard. 


Easy, py ne action, Touch Control, Finger Com- 


fort K 


—" ro 


Automatic a 
Touch- 

set Tabulator 

and many other 


Lock, 


office t 


writer 
tures. 
ed, proved, 

guaranteed! 


ea- 
Test- 


Genuine 
tection, 


pe- 









Only a Few Cents a Day 


SEE inv 


a Royal will do! Then own it on your own terms 
a few cents a day! 









—cash or 
Mail coupon today for full details of 
Royal's offer—prices, terms, Free Home Trial—everything. No obligation. 


PTS SS SS SS SS SS SS SS SS SS SSS SSS SSS SSS 





| ROYAL TYPEWRITER COMPANY, Inc. 

i FREE! Dept. B-99, 2 Park Ave., New York, N. ¥. 

: Royal’s Instant Typ- bad , ay a. = ae only a few cents a day—a latest model Royal Portable— 
ry ing hast. Sows roe (DO YOU OWN A TYP ne RITER NOW? Then make it help pay! Write Make and 
s INCL DED with Serial No. on coupon margin for full trade-in value.) 

: every Royal Portable : 

i at no extra costa Name STU coubiiaisaiiteaeiadarinci i sea aia a staaa die 
' handsome,all-weath- 

5 of Carrying Case. City State 


2OSSNNSSNSSNSONSSSSHSSSSRTSSSRORBOSOOREROOeeBeneeeanent 





Mickey Mouse Donald Duck 
Oswald Rabbit 


Numerous comedies, 
ties—over 500 subjects to 
Catalogue free. Dept. 
Enterprises Inc., 6060 Sunset Blvd., 
wood, California. 





-——8 mm and I6 mm Films— 


Westerns—and novel- 
choose from— 
M. Hollywood Film 
Holly- 





to Protect and| 


capitalize on your 


VL ALLAMAL A 


mercialize Your Invention’’. 


the coupon below NOW 


Snow & Co. 


y getting advice based on 
ourlong patent experience. 


const J 
¢C.A.SNOW8&CC 


Reg/stered Patent Attorneys Since 1875 


DEPT. 288, SNOW BUILDING, WASHINGTON, D. C. 


Gentlemen: Please send me absolutely free, and 





ventors, ‘‘How We Prote 
To Cominercialins Your Invention.’ 


Get these FREE BOOKS 
of IDEA’ Opportunities 


Is your idea patentable? Has it 
commercial possibilities? Those 
are the things you want to know -- 
and interesting information on 
these questions can be found in 
our books “How We Protect You” 
and “Suggestions on How to Com- 
We 
will send you these absolutely 
FREE-- together with our Certifica- 
tion of Invention form, aes mail 


without 
obligation on my part, your original document, ‘*Certifica- 
tion of I with your two guides for in- 
ct You" “ and: ‘Suggestions On How 


















Our Experience Guides You 
You can feel perfectly sure in deal- 
ing with this reputable firm. C. 
has been securing 
patents of every description for 63 
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If you want to know em- 
ployment opportunities 
and requirements in radio 
and related industries, get 
National's book of facts 

Send for YOUR 


FREE COPY TODAY 
Dept. POR-8 4000 S. Figuerce 


NATIONAL 





SCHOOLS 


Los Angeles 











Engineer Dobe 





Ican train you for) 


-) DRAFTING 


right in your home 
by my practical method | 








can prepare you just as he has trained thousands J, 


succes: 
practi 
experi 
offers 
get a 
ing ri 


prisingly few months. Engineer Dobe 


teache 


oughly trained and until holding a 


good 


big opportunities in many fields. 


Mail 
FREE 


cessful Draftsmanship’’ and 
full details of Engineer 
Dobe’s remarkable offer 


that ir 
sary t 
ment. 
TODA 


Sen 


S 


Nar 





ship.’ 
to good positions as draftsmen. 


0 ee 


State ee : Age.. 


sful students, aged 16 to 18 to past 50. His 
cal ‘‘Work-Job’”? method requires no previous 
ence. — school education not needed. He 
you a real opportunity to 

complete training in draft- prunes 
ght In your home in a sur- Furn- 
ished 
until thor- 


3 his students 


paying job. Drafting - ~hy 


the coupon today for 
} illustrated book ‘‘Suc- 


cludes all neces- 
ools and equip- 
Send coupon 
Y! 


> 
hh 

ENGINEER DOBE 

Div. C-339 


d for FREE BOOK Libertyville, 11, 


end me your free book “‘Successful Draftsman- 
Please explain how you assist your graduates 


ne 














Please mention PopULAR SCIENCE MONTHLY when answering advertisements in this magazine. 























IE 
ae bs 
o% 

& na 















WINGS 
OF THE 
reece 


Here are nine of Uncle 
Sam's naval scout-bombing 
planes in an unusual and 
difficult formation. Oper 

ating from an aircraft 

rier, planes of this ty: t 
could locate a hostile armo- 


da far at sea and strik 
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Improved drilling methods made 
possible this 15,004-foot well, 
the deepest hole man has ever 
made in the crust of the earth 


depth of nearly three miles—15,004 

feet, to be exact—the deepest of 

all man-made holes has just been 
Grilled near Wasco, Calif. 

sownward it leads, through regions 

hover before explored by geologists, 

trough sands laid down by prehistoric 

Oo eans, twice as far toward the center 

the earth as man has ever penetrated 

in the lowest levels of the world’s mines. 

its bottom, bearing witness to its 

a} proach to some fiery, subterranean 

in'erno, it reaches the ovenlike temper- 

aiure of 270 degrees. Solely as an ob- 


depen of ne the earth’s crust to a 
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servation post for learning the secrets 
of the earth’s interior, the shaft would 
fire the imagination of any scientist. 
What most interests the petroleum 
engineers who bored this extraordinary 
hole, however, is their success in using 
it to tap the deepest-lying oil ever 
brought to the surface of the earth. 
Enough “black gold’ to fill a dozen 
tank cars daily now flows from its 
mouth—marking a triumph for oil- 
seeking methods that were unknown 


RAYMOND J.8ROWN 
Ehftr 


NEW OIL SOURCES 
FORECAST BY 


World’ 
Deepest 
















in the industry only a few years ago. 

“KCL A-2,” as the Continental Oil 
Company designates its record-break- 
ing well, began as a wildcat or explora- 
tory shaft—driven as much for the 
purpose of exploring the subterranean 
formations as in the hope of finding oil. 
When it finally passed the 15,000-foot 
goal of the drillers, not a drop of oil 
had been encountered! Once, that would 
have been the end of it; all the cost and 
labor would have been in vain, as far as 
striking oil was concerned. 

But the men who drilled the “KCL 
A-2” had an ultra-modern aid at their 
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Echoes from Far Under the Ground 


Map Subterranean Formations 


In an apparatus called a geo- 
sonograph, vibrations produced 
by an explosion and reflected 
by underground formations are 
picked up by buried detectors, 
like the one at the right, and 
used to chart possible oil pools 


disposal, a strange device nicknamed the 
“electric probe.” Into the well, they low- 
ered a bullet-shaped electrode, attached to 
a huge reel of wire. By gauging the amount 
of current that flowed between this elec- 
trode and a second one, buried in the 
ground at the surface, the proximity of oil 
at any particular level could be detected. 
Telltale indications were obtained when 
13,100 feet of cable had been paid out, al- 
though samples of sand brought up from 
this level during the drilling of the well 
had not exhibited the slightest oily color, 
odor, or taste. Apparently the well had 
just missed an oil pool, blocked off from it 
by a formation impervious to oil. 

At this point, another of the latest sci- 
entific aids to oil men, the ‘‘underground 
machine gun,” was called into play. Down 
the well on the end of a cable went a tor- 
pedo-shaped cylinder of steel, studded with 
recessed knobs along its outer shell. Each 
knob formed the barrel of a pistol. As the 
device reached the 13,100-foot level, a thou- 
sand feet below the former world’s deepest 
“producer,” an operator ai the surface 
closed an electric switch. Slugs of solid 






























steel punctured the well casing and ripped through 
the surrounding sand. As if released from a bullet. 
riddled tank, oil gushed through the holes and up 
the pipe, vindicating the “sixth sense” of the ele: - 
tric probe. 

The new oil detector does for vertical oil huntins 
what other scientific divining rods have already 
done for mapping the horizontal boundaries of an 
oil field. And the instruments used for picking out 
the surface sites of oil wells, in their turn, have 
come in for recent refinements. 

Until now, for example, a widely used system of 
mapping oil-bearing formations beneath the earth 
has consisted of exploding buried charges of dyna- 
mite, and using seismographs to record the artifi- 
cial-earthquake waves refiected from the depths 
(P.S.M., Mar. ’37, p. 40). For the seismographs, a 
new scientific prospector, called a ‘“geosonograph,” 
substitutes highly sensitive electrical detectors, of 
a crystal type originally developed for locating en- 
emy submarines in wartime. Earth tremors picked 
up by these detectors, which are buried in the 
ground, are successively converted into electrical 
waves, flickering light, and permanent records on 
motion-picture sound film. An analyzer employing 
an electric eye then interprets the complex patterns 
of the film records, yielding data from which a 
draftsman can plot the course of subterranean lay- 
ers or rock and sand with as much assurance as if 
they were actually exposed to view. Thus complete 
charts are obtained of oil fields like the one in which 
the “KCL A-2” well is situated, before any well- 
drilling begins. According to the inventor of the 
geosonograph, it extends the range of present pros- 
pecting instruments to reveal faults, fissures, and 
other formations far beyond the depth of present 
wells. 

Deeper and deeper shafts for oil, however, height- 
en the problem of getting it to the surface. For a 
while, nature may take care of the matter by pro- 
viding pockets of natural gas under sufficient pres- 
sure to force the oil up through the thousands of 
feet of pipe. But as oil is constantly withdrawn, 
the gas pressure drops, and wells have had to be 
abandoned with millions of barrels of oil still in 
the ground. 

To prevent this, experts have recently perfected 
a process of “pressure maintenance” described not 
long ago by E. O. Bennett, chief engineer of the 
company that drilled the ‘“‘KCL A-2,”’ before a meet- 
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Oil from the ocean floor. This well, located in the Gulf of Mexico, was drilled from 
a sunken barge. Subterranean explosions punctured oil-bearing sands to start the flow 
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ig held by the American Petroleum 
nstitute. The idea is an outgrowth of 
he scheme of reviving oil wells that 
ave ceased to flow by “repressuring”’ 
that is, by pumping air or gas back 
ito the underground formation to re- 
-ore the pressure. In the newer “‘pres- 
ire maintenance” plan, however, oil 
ells are never allowed to reach a point 


where repressuring is required. The 


‘imulating injections proceed simul- 
ineously with the piping off of the oil. 

Through an ingeniously designed set 
f separators, a modern pressure-main- 
tenance system draws off the natural 
‘as that comes to the surface with the 

|. The vapor is treated for the recov- 
ery of gasoline and other by-products. 
Then powerful compressors pump the 
remaining “dry gas” back into the 
ground—either through a separate pipe 
in the same well, or through an “input 
well” reserved for the purpose—to aid 
in raising more oil and more gasoline- 
bearing gas. The final result, when all 
the oil and liquid by-products have been 
recovered from the underground pool, 
is a vast subterranean reservoir of nat- 
ural gas which may then be profitably 





TRUCK SUPPLIES 


eats CURRENT FOR 
‘\ “ELECTRIC PROBE” 
mys \ PA 
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INDING THE OIL LEVEL. When the 
ectric probe has shown the level in a 
ell at which oil is present, the explod- 
g perforator seen at right is lowered 
» that point. It shoots bullets from the 
artridges shown, tearing paths for oil 
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ELECTRODE 
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tapped and used for fuel. 
Nearly half again as much 
oil may be recovered from 
a typical field where this 
method of conservation is 
practiced, it is claimed. 
For deep wells, the ‘‘pres- 
sure-maintenance”’ system 
has another advantage. 
Brought from levels where 
terrific heat and pressure 
conflict to form strange 
borderland compounds, 
midway between liquids 
and gas, oil may change 
from one form to another 
on its way to the surface. 
Oil lines may even be 
clogged with solid paraffin 
as the rising oil expands 
and cools under reduced 
pressure. The new system 
provides a delicate means 
of pressure control that 
obviates these difficulties. 
In applying the pressure- 
maintenance plan, engi- 
neers have succeeded in 
returning through a single 


“Machine Gun” 
Fires Bullets 
To Start Oil 
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PRESSURE-MAINTENANCE” PLANT 
SEPARATES OlL AND NATURAL 
GAS, SENDING 


AND RETURNING GAS TO GROUND 





OL TO REFINERY 





















How natural gas is separated from oil and then 
pumped back into the ground. This maintains 
the pressure that is necessary for maximum 
production and prevents shifting of formations 


well, daily, as much as 15,000,000 cubic 
feet of gas, or twice enough to fill the 
largest airship ever built. They have 
pumped gas into the ground at pres- 
sures up to a recent maximum of 4,600 
pounds to the square inch, a pressure 
that not even the most heavily armored 
diving suit could withstand. Thus the 
strength of man-made machinery has 
been pitted against the titanic forces of 
the depths of the earth—and has won. 
The new achievement removes the last 
obstacle to reaching vast stores of liquid 
gold at record depths, miles beneath 
the ground we walk on. 

Look backward less than a quarter of 
a century, and you will realize what an 
advance has been made when it is even 
mechanically possible to bore a hole 
nearly three miles deep. In 1915, drillers 
at Charleston, S. C., sank a well to 
what was then a world-record depth— 
2,000 feet. In 1926, a well at Brea, 
Calif., reached 8,000 feet. A race for 
the 10,000-foot level was won in 1931 
by a weli near Seacliff, Calif. 

Now engineers began to speculate, 
for the first time, as to the possibility 
of reaching 15,000 feet. They got out 
their pencils and found that enough 
sections of pipe to reach this level, 
screwed end to end to twist the drill, 
would weigh 200 tons. Could a derrick 
be designed that would shoulder the 
staggering load—and then lower into 
the well an even heavier length of al- 
loy-steel casing? Could engines be 
built that would handle such dead 
weights, and still turn a drill miles 
away with velvety smoothness and del- 
icate control? Insuperable as the diffi- 
culties seemed at the time, forward- 
looking experts conceded that some day 
it might be done. Today the 15,004-foot 
“KCL A-2” is the realization of their 
dream, and the likely forerunner of 
still deeper shafts to come. 
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Big Business 


$s. HOW YOUNGSTERS ORGANIZE AND 
RUN CRAFTWORK COMPANIES THAT 
TEACH BUSINESS METHODS AND 


PAY STOCKHOLDERS DIVIDENDS 


By 


In their office, boys of this Junior Achievement 
"company" are discussing production methods 
best suited to a project. Later, in the shop at 
right, they apply their plans, making articles 


ORKING in cellars and 

neighborhood clubs, in at- 

tics, barns, churches, and 

spare rooms of private 
homes, more than 20,000 American boys 
and girls between the ages of sixteen 
and twenty-one are conducting an 
amazing big-business venture in minia- 
ture. As members of the Junior 
Achievement movement, with fifty units 
or “companies” in New York City alone, 
and 1,000 more scattered through cities 
along the Atlantic Coast and as far 
west as Denver, Colo., these young 
craftsmen are not only creating things 
of usefulness and beauty, but, in con- 
ducting their business, are also thor- 


oughly grounding themselves in modern Although he punches 


leather in the shop, 


merchandising and business administra- cerns are sponsoring units ; , 
, this young worker, like 
tion. among their own employees. il of hi iat 
uring the present year, these com- How does it work? Just like yl Bing os 
I uring tne present year, . : , aialee is a company official 
panies will probably gross nearly a@ any regular manufacturing 
third of a million dollars, derived en- corporation, except in scale. A 


tirely from articles they have made and group of older boys, girls, or 
sold. In times when many established both, decide they would like 
adult business houses may falter and to start a company for making 
fail, all these junior companies expect furniture, say, or fine leather 
to meet their expenses, including rents work, or hammered pewter. 
and wages, and wind up with enough Four adults agree to codperate 
profit to buy additional equipment. And with them: a business man, a 
a good many of them will declare aten- crafts leader (often an experi- 
percent dividend to stockholders! enced home-workshop hobby- 

But, immediate cash returns are only ist or a manual-training teach- 
an incidental phase in the work of these’ er in a local school), a sales 
ambitious organizations. Training for counsel, and a chairman. These 
life and work, through practical ex- four make up the advisory 
perience, comes first. Horace A. Moses, committee. President, treas- 
head of a large paper company, and the __urer, production manager, sales 





late Theodore N. Vail, telephone mag- manager, advertising man, and secre- incorporated, tools must be bought and 
nate, had enough faith in the idea to tary are chosen from the company the rent paid for a meeting place. A 
contribute $250,000 each to help found membership, while all members are di- cash surplus must remain for materiais 
the organization. Now, several large in- rectors. For the sake of close codpera- and emergency expenses. Diff¢ U 
dustrial and business concerns have tion, companies generally have but fif- crafts require different capitalizat 

standing regulations that all new young teen members. Metal working, woodworking, 424 
employees be recruited from Junior After a name and trade mark have leathercraft, require fifty dollars « 


Achievement companies. Other con- been chosen, and the company has been paper working and needleworking about 





POPULAR SCIENCE MONTH’ 





ND 


IAT 


ND 


IDS 








twenty-five dollars; while a company 
for working in wrought iron may need 
seventy-five dollars. This capital, just 
as in big business, is raised by selling 
stock to members of the company and 
their friends. Twenty-five or fifty cents 
may buy a share, and, so that no one 
person will have a controlling interest, 
no one may buy more than five or ten 
shares. 

Then the company starts operation. 
The boy and girl members run it with 
only as much guidance and advice as 
they may desire from their adult part- 
ners. Junior Achievement headquarters, 
in Springfield, Mass., New York City, 
Philadelphia, and other cities, suggest 
programs, act as clearing houses for 
projects and designs, and maintain 
completely equipped schools for train- 
ing both craft and business workers. 

A company may tackle any craft. 
“The Anvil,” a company in Jamaica, 
N. Y., is doing a rushing business in 
sterling-silver jewelry and other small- 
article metal work. “The Printcrafters,” 
in a neighboring place, handle a nice bit 
of the card, letterhead, handbill, and 
similar small presswork of the com- 
munity. “The Knick-Knacks,” a unit of 
girls, all employed by a large insurance 
company in New York City, turn out 
hosts of pins, brooches, candlesticks, 
napkin rings, and the like from plastic 
material, besides handling a line of 
needlework. 

Projects are as varied as the groups, 
and may range from a simple key ring 
or bookmark, to a fine leather desk set 
for an exclusive club, or built-in book- 
cases for an entire room. One large 
project was an elaborate doll house, 
four feet high, and furnished to the last 
minute bit of upholstery and to its 
tiny brass candlesticks. Completed, it 
weighed more than a ton. 

Work must be sold in competition 
with regular commercial products on a 
quality basis, so there can be nothing 
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Customers may view the work produced by this company in its well-designed display shop. 
Here a prospective buyer examines a composition plaque, priced to bring a fair profit 























fcreators of the unusual] 





Trade marks such as these identify each 
of the self-supporting midget businesses 


amateurish or cheap about it. ‘The 
members design their articles care- 
fully to meet modern trends. When 
a design is approved by all of the 


















































































members, a sample is made, and its cost is 
carefully checked. Time, material, overhead, 
depreciation of tools, and profit, are all con- 
sidered in the calculation. If the estimated 
price of an article seems reasonable, regular 
production may begin. Well-known indus- 
trial designers, architects, and artists often 
judge the merits of a striking design or of a 
project that might be distributed to groups 
throughout the entire organization. 

There are no labor disputes in these junior 
companies, because every worker soon 
learns the financial problems of his own 
concern, and can himself c»mpute to the 
penny what his work is worth. Depending 
upon workers’ -ability and the cost of the 
materials of the product being made, wages 
may run from five to thirty cents an hour. 
In some companies the workers are so proud 
of their growing achievements that they 
voluntarily turn back their wages to help 
buy new equipment. 

Selling generally is done direct to the 
customers, and unusual articles are often 
made to customers’ specifications. Each 
member of the firm must take his turn with 
the sales kit, and bring in his share of new 
business. In this way, patronage is grad- 
ually built up. 

After several years of operation, most 
companies become so successful that the 
members try to buy in all the outstanding 
stock, so that they themselves may reap 
the dividends. The stock of one company, 
that sold for fifty cents a share seven years 
ago, is now quoted proudly at a dollar fifteen. 
In a number of companies business has be- 
come so pressing that the members have 
given up their regular occupations and have 
established full-time, going concerns. 


Girls alone conduct the shop at left, using 
modern business methods and turning out a 
line of highly saleable plastic novelties 








Plane Takes Off 
and Lands on 








Speeding Auto 


TAKING OFF from the 
top of a speeding automo- 
bile and alighting again 
upon it, a dare-devil stunt 
pilot recently thrilled spec- 
tators at the Oakland Air- 
portin California. A wooden 
platform mounted on top 
of the car offered barely 
enough room for the plane 
at rest, requiring the most 
skillful piloting and team- 
work with the driver of the 
car for the hair-raising feat 
of a landing. In the picture 
at the right, the plane can 
be seen settling onto its 
tiny “landing field.” It took skillful handling to bring this plane down on the narrow platform built over the car top 


















Dwarf Flowers Grow in Table-Top Garden 


ANY child can plant a table-top flower in the style of the popular movie, “Snow 
garden that really grows, with an outfit White and the Seven Dwarfs,” the mini- 
just placed on the market. Ornamented ature set provides a metal box with spe- 
cially treated soil, white gravel for 
making a path, and the seeds of four 
dwarf varieties of flowering plants, 
together with complete instructions 
for planting and care. When in 
bloom, the miniature garden is a 
beautiful decoration for a room. 



















Spring Heels for Shoes 


A SPRINGY step is assured the wearers 
of sports shoes created by a Los Angeles, 
Calif., designer. Instead of conventional 
heels, the novel footwear employs re- 
silient coil springs, which are said to 
absorb shocks and prevent fatigue. Minicture garden in bloom and, right, 
the set as purchased with specially 
treated soil and dwarf flower seeds 


Ultra-Violet 
Lamp Has 
Glass ‘‘Window” 


ULTRA-VIOLET rays 
stream from a bulb of 
common glass, in a 
lamp developed by 
Westinghouse engi- 
neers for treating skin 
disorders. Special ma- 
terials like quartz have 
previously been em 
ployed, because glas: 
is ordinarily opaque t: 
the rays, but an extra 
thin “window” blow! 
intothenew bulbtrans 





Cigarette Match Holder 


MATCHES are always handy when they 
are attached to a cigarette package with 
the new holder illustrated. With the 
transparent wrapper removed from the 
package, the aluminum holder for match 
books slips into place as shown. New ultra-violet lamp in use for treating the skin of the hand mits them effectivel 
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Odd Blimps Hold Net 
To Snare Bombers 


RESEMBLING a herd of flying ele- 
phants, grotesque captive balloons 
are being tested in England as a 
means of combating possible air 
raids on London. The weird balloons, 
anchored to special trucks by steel 
cables and drifting upward as high 
as 25,000 feet, support a great steel 
net. Raiding planes, it is believed, 
will strike and become entangled in 
the net before they can release 
bombs on vital municipal areas. 





“Lost-Chord” Fiddle 
Plays 300-Tone Scale 


A NOVEL musical instrument in- 
vented by Paul W. Thomas of Okla- 
homa City, Okla., is said to produce 
at least 300 tones within the range 
of the thirteen-note piano octave. 
Strung across a metal frame, seven 








steel strings are either plucked, 
Ww struck with a hammer, or bowed. 
1i- Magnetic pick-ups reproduce the 
e- sound in a loudspeaker. Overtones, 
or which on other instruments blend 
ur together, can be separated and 
ts, sounded individually, it is claimed. 
ns 
in 















Paul W. Thomas play- 
ing the novel instru- 
ment on which separate 
overtones are sounded 






Headlight Tilts on Hills 


\ 4 Ms SWINGING inside the lamp housing, a reflec- 

Loe tor unit for automobile headlights automa- 
tically throws the light rays down onto the 
road as the car climbs a hill. The reflector is 
hung on a pivot so that gravity keeps it ver- 





; , a Pivoted at the top, the re- 
tical, reducing the danger of blinding the  flector remains vertical as 


drivers of other cars. the car climbs a steep hill 





Bait Seller Supplies 
Movie Insect Plague 





W 

ays SELLING grasshoppers for an- 
) ol glers to use as bait is the odd busi- 
1 a ness of Cliff Jones, of Hollywood, 
by Calif. Recently, when a movie di- 
igi- rector needed 7,000,000 live 
kin *hoppers for an insect-plague 
ma- scene, Jones made a quick 
avi trip to Utah and came back 
on with thirty-five barrels of 
las: the insects within the two 
et weeks’ time specified by the 
tra odd order. After their film 





debut, the grasshoppers 
were killed. Cliff Jones with ‘hoppers boxed for bait 
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Test of revolver camera, and three ‘‘shots’’ made by it 


ASTENED below the barrel of a revolver, 

a tiny gun camera devised by Abraham 
Kurnick of New York City is less than two 
inches long and weighs only six ounces, in- 
cluding its special lens. Both shutter action 
and the turning of the film are automatically : Pulling the trigger of the gun opens the camera shutter 
controlled by the gun trigger. Designed for and also turns the film. Upper picture shows the six- 
police use, the camera enables an officer to igs sided spool on which the half dozen exposures are made 
photograph a criminal in case a shot misses. 


Electric Ear Tests Musical Instruments 


MUSICAL pitch is accu- 
rately measured with the 
eye in a new electrical ma- 
chine that operates on the 
principle of the _ strobo- 
scope, or stop-motion de- 
vice. When a given note is 
sounded into a microphone, When © patient 
a whirling disk appears to dials, the indi- 
stand still if the pitch is c¢ator tells the 
exactly correct. If nurse what serv- 
the note is sharp, _ ice is required 
the disk appears to 
rotate to the right 
and, if flat, to the 


left. The amount of : H 

sharpness a nae, Patient Dials Needs 

ness is determined SYMBOLS on the bedside dials of a new 

by turning a knob hospital signaling system represent the 
ms until the disk ap- ten most frequent needs of patients. By 


Measuring pitch of a clarinet. At right pears stationary, selecting a symbol and flipping the dial, 
one of the twelve stroboscope disks used and reading a dial. the patient makes any desire known, 


Dust-Bowl Plow Digs Dikes To Hold Rainfall : i. : dikes ine fel 


to stop erosion 
COMBINING the work of a shovel and a 


plow, a new cultivating machine invented 
by C. T. Peacock, Arriba, Colo., farmer, 
digs a checkerboard pattern of dikes in a 
field to hold rain water and 

check erosion. Specially de- 

signed for “‘dust-bowl” areas 

where rainfall is scanty, the 

system prevents surface wa- 

ter from running off the soil 

and collecting in low spots 

by holding it in miniature 

dams so that it will soak in- 

to the ground at all points. 

The treatment is also said to 

check wind erosion. 


Below, rain water 
caught and held 
in shallow ditches 
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word Swallower 
X-RAYED 


SCIENCE ALSO GIVES INSIDE DOPE 
ON GLASS-AND-TACKS EATERS AND 
OTHER CIRCUS FREAKS 








ew 


the . : 180 degrees on his 
By is revealed by the pictures on this shoulders os seen in 
ial page showing X-ray photographs the views below. Un- 
: made by scientists and proving able to breathe in 
that the men pictured actually this position, he can 
— perform the amazing feats hold it half a minute 
aie claimed for them by circus barkers. 
in At the top of the page a fa- 
mous sword swallower is seen 
with the blade jammed down his throat 
z to the hilt. That this is no illusion is 






















Here's your chance to "see through" a perform- 
ance that astonishes thousands every year. At 
the left, above, a famous sword swallower is 
doing his stuff. The X-ray shot alongside is 
scientific proof that the long blade actually 
extends down the esophagus into the abdomen 


O SIDE-SHOW sword swal- 
lowers really gulp down 
their long steel blades? 
Do tack eaters actually 

swallow their metal meals? Can 
any man, even a circus freak, 
twist his head so that he faces di- 
rectly backwards? Or are these 
performances merely secret tricks 
of the circus trade, done with 
folding swords and other devices? 

The answer to these questions 


revealed by the adjacent X-ray photo- 
graph, which shows the sword blade 
‘xtending down his esophagus. 

Sebastian Montenero, the tack eater 
ictured at the upper right, has swal- 
owed thousands of carpet tacks, razor 
blades, glass, and metal objects with no ill 
‘ffects. That the tacks seen in his mouth, 
vhich he later swallowed, were really metal 
and not some fake soluble material is proved 
yy the adjoining X-ray shot. 

The photographs at the right show “inside” 
ind outside views of the amazing stunt per- 
ormed by the man with the turntable neck. 
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Sebastian Montenero, be- 
low, thrives on a diet of 
tacks, razor blades, and 
glass. At the left, the 
X-ray camera discloses a 
“hair ball," or mass of 
tacks actually at rest in 
the performer's stomach 











There is nothing ab- 
normal in the ap- 
pearance of the man 
in the photograph 
at the far left, but 
the X-ray picture re- 
veals an unusually 
long, flexible neck... 













. which probably 
explains how he is 
able to turn his head 


































PLANE FLIES 
63,875 MILES 


IN A SHED 


Indoor Test of Mammoth Skyliner 
Equals Three Trips Around World 


ITHOUT leaving its hangar, a new 65,000- 

pound transcontinental airliner, designed 

to carry twice as many passengers as pres- 
ent-day transport planes, was subjected recently to 
all the strains of taking off, zooming, diving, land- 
ing, and flying nearly three times around the world. 
Engineers at the Douglas plant, Santa Monica, Calif., 
inaugurated the new method of putting costly planes 
through grueling tests without running the risk of 
trials in the air. Such “standstill flights’ promise to 
become standard practice in the future. 

One million pounds of lead, giant hydraulic jacks, 

, block-and-tackle chains, and steel frameworks that 
: . looked like parts of a skyscraper skeleton were em- 
The —.y DC-4, Rhea wale sy transport plane in America, under- ployed in the tests. As many as 200 sensitive instru- 
going load tests that duplicated all the stresses met in normal flight ments had to be checked and their readings recorded 
as each successive strain was applied. To be sure 
that every man was letter-perfect in his share of the 
work, elaborate rehearsals were held before each 
part of the tests began. All told, more than 100,000 
hours of shop and engineering labor were expended 
in making the flightless trials. 

In one of the tests, cables hooked to the leading 
edges and top surfaces of the wings pulled upward 
to duplicate the “suction” lift of flight. In another, 
huge hydraulic pistons drove downward on the en- 
gine mountings with a force equal to 180,000 pounds, 
straining the 139-foot metal wings to reveal their 
strength. The combined force of pistons and lead- 
bar weights, in some instances, equaled three and a 
half times the entire weight of the plane. 

The new-type, three-wheel landing gear employed 
on the big ship received special attention. More than 
fifty times, the wheels, tires, and struts were 


Workers operating the pulleys that 
applied loads of 180,000 pounds to 
the wings. Right, twenty tons of 
pig lead, in fifty-five-pound bars, 
to be piled inside the fuselage 
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Details of the elab- 
orate set-up for the 
tests, in which all 
load conditions to 
be encountered by 
the plane in the air 
were accurately re- 


produced in the shed 


NOSE-WHEEL 
MOUNTING 
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LEAD WEIGHTS 
ACTING THROUGH 
PULLEYS SIMULATE 
V/, THE “SUCTION LIFT” 
OF THE AIR ON 
THE WINGS 
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HYDRAULIC JACKS 

APPLYING UPWARD PRESSURES TO 
VARIOUS PARTS OF PLANE OPERATED 
LFROM CENTRAL CONTROL BOARD 


smashed down with impacts up to 120,- 
000 pounds. Each time they struck, the 
deflection of tires and struts was filmed 
by automatic, high-speed motion picture 
cameras. Miniature seismographs also 
recorded on revolving drums the force 
and character of the vibrations set up 
by the impact. 
A test that took days to complete 
reproduced all the strains the plane 
vould undergo if it were pulled up into 
i 2,000-feet-a-minute zoom while trav- 
ling 240 miles an hour. This is the 
top speed of the forty-two-passenger 
lane, which was designed at the order 
f five major air lines. According to 
he calculations of the engineers, the 
ad-applications and vibration tests 
iled up a strain equal to that en- 
ountered by a plane flying 63,875 
iles. 
The gigantic size of the new plane 
Ss indicated by the fact that when me- 
hanics tackled the job of adjusting ve OF. ty a ; — : 
he controls, a portable telephone sys- - a ——— > suena he sane = 
em had to be used for communication . re ead , pes wadien te, Gen Pa a 
etween a worker in the cockpit and Ps FA 


. ‘ left, by portable telephone 
nother at the tail of the ship. while adjusting the controls 
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This bow doesn't 
bend, but strong 
rubber bands give 
it power to shoot 
regulation arrows 


Aluminum Bow 


Uses Rubber Bands 


STRONG rubber bands supply the “spring”’ for a rigid alu- 
minum bow introduced for archery fans. Weighing less 
than twelve ounces, the new bow is only about half the size 
of the ordinary wooden type, but is strong enough to shoot 
regulation arrows. The bow’s pulling power is adjustable. 


Egg Candler Spots Embryo Chicks 


Ordinary egg candler 
being equipped with 
colored-glass slides. 
Right, eggs are viewed 
through blue glasses 


AS AN aid to poul- 
try raisers, Dr. C. W. 
Knox, of the U. S. 
Department of Agri- 
culture, has devised 
a method for distin- 
guishing between 
fertile and _ sterile 


eggs when they have been incubated only from thirteen to 
twenty hours, making it easy for poultrymen to eliminate 
eggs that would never hatch. Glass slides, one yellow and one 
green, are placed before the light of a conventional electric 
egg candler and the eggs are observed through blue spec- 


tacles. 


Wind-Tunnel Projector Helps Train Pilots 


Moving Bonfire 
Destroys Weeds 


TO REMOVE field weeds 
and trash before summer 
plowing, Elmo Irwin, Ritz- 
ville, Wash., farmer adopt- 
ed the novel method pic- 
tured at the right. Drawn 
by a tractor, four harrows 
spanning eighty-five feet 
collected the trash in their 
steel teeth. This was then 
ignited, and _ additional 
weeds, gathered as the har- 
rows moved along, caught 
fire and were destroyed. 
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AVIATION students 
in a California school 
study the action of 
air on the wing of a 
plane by means of 
the laboratory pro- 
jector pictured at the 
left. As smoke blows 
across the surface of 
a wing model in a 
miniature wind tun- 
nel, a sectional view 
is projected by a 
system of lights and 
lenses onto a screen 
where the streams 
and eddies of air 
may be easily ob- 
served for instruc- 
tion in airplane 
design and operation. 


With the leg unfold- 
ed from its barrel, 
pencil is a compass 


Embryos appear as dime-size spots. 


Folding Leg 
Makes Pencil 


into Compass 


DRAWING com- 
pass and mechani- 
cal pencil are com- 
bined in one unit 
just placed on the 
market especially 
for engineers, 
draftsmen, and stu- 
dents. Thecompass 
leg folds like a 
jackknife into the 
barrel of the unit, 
while the lower 
end houses the pen- 
cil mechanism and 
the upper end has 
a durable eraser. 


Pulled by a tractor, an eighty-five-foot span of harrows drags burning weeds and trash across the field 
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Horse and Car 


Compete in 
Hurdle Race 


HORSE and automobile 
were matched recently 
in a spectacular hurdle 
race in New Orleans, La. 
Jimmie Lynch, national- 
ly known stunt driver, 
piloted a stock-model car 
down a straight runway . 
and onto a ramp at a 
mile-a-minute pace. The 
horse came to the bar- 
rier at the same instant, 
and horse and car soared 
over together to land on 
the turf beyond. The pho- 
tograph reproduced at 
the right shows the car 
and the horse side by 
side in mid-air as they 
passed over the hedge- 
topped hurdle. 


Toy-Train Transformer 
Shows Model's Speed 








A TRANSFORMER for toy trains that 
has just been placed on the market is 
equipped with a vernier control that 
permits minute changes in voltage and 
therefore in the speed of model trains. 
Compact in size, and fitted with an in- 
dicator dial calibrated in ‘miles an 
hour,” the transformer allows changes 
in voltage as small as fifteen one-hun- 
dredths of a volt. 





Novel Eraser Holder 


ANCHORED to the side of a typewriter 
by a rubber suction cup, a novel eraser 
holder consists of a flexible chain at- 
tached to a spring-operated reel. The 
-raser is pulled out for use, and springs 
back when released. 
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Kiddies’ Blocks 
Are Skidproof 


CHILDREN’S building 
blocks of a new type 
have grooved surfaces 
on the top and bottom 
to prevent them from 
toppling over when in 
use. Because the 
grooves on one block fit 
into those on another, 
pyramids and other 
¥ block structures will 
not collapse easily. The 
blocks are painted at- 
tractively in bright col- 
ors with various ani- 
mal figures and letters 
Grooves in tops and bottoms of blocks interlock for stability of the alphabet. 


Detector Identifies Phone-Cable Wires 


NICKNAMEDa “‘blif- 
fy sniffer,” an ex- 
ploring amplifier de- 
veloped by telephone 
engineers unerringly 
“sniffs out” a desired 
line from the maze 
of wires in a tele- 
phone cable. A pen- 
cil-shaped instru- 
ment, wired to an 
amplifier and thence 
to headphones worn 
by a workman, is 
passed over the bun- 
dle of insulated wires 
in a cable. When the 
correct wire is 
touched, the unit 
picks up an identify- 
ing tone signal that 
is being sent on that 
wire from a central 
telephone office, and 
reproduces it in the 
workman’s ear- : 
phones. When the desired wire is touched, an identifying signal is heard 
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Scientific Worm Farm Keeps Fishermen Supplied 


7 , ORM farming is the novel occupation of 
“ “sf . * Mr. and Mrs. Don Wyatt, of Lynwood, Calif. 
~ 4 “? a Sold as bait for fishing, the worms are scientifical- 
te ly selected and bred, and raised on specially pre- 
pared soil that contains all the elements necessary 
for healthy growth. At “harvest” time, the worms 
are picked from the soil and packed in groups of 
fifty into tin containers. The photograph repro- 
duced below shows the worm farmers at work on 
a bed of their fish-bait crop, and at the left they 
are seen packing the worms for shipment. 


Mr. and Mrs. Don Wyatt at work on their worm farm. Above, they are 
packing worms in tins. Right, selecting specimens from the novel harvest 


Audible Chart | Handy Portable Drill 
Teaches Music Ils Battery-Powered 


DESIGNED for work in locations away 
LEARNING the sequence from power lines, a new half-inch drill 

of notes in the musical . operates on either six or twelve-volt 

scale is made easier by the ‘ current supplied by one or two storage 

unusual instrument pic- batteries. Unlike most drills, it has no 

tured at the right. Musi- gears, but employs a special motor that 

cal metal bars tuned to the is said to produce a sufficient range of 

right tones are fastened speeds for drilling wood or metal and, 

over each note on an en- with a grinding wheel attached, for 

larged black scale against sharpening tools. 

a white background. When 

a teacher indicates any 

note by touching it with a 

small hammer, the bar 

sounds the note itself, so 

that students learn by both 

seeing the scale and at 

the same time hearing the 

tones sounded. Striking the "notes" on this scale sounds the actual tones 


Unit Cleans 
Busses in 


40 Seconds 


FORTY seconds is 
all the time re- 
quired to wash a 
bus in the novel au- 
tomatic bus laun- 
dry pictured at the 
left. When the bus 
driver maneuvers 
into place and 
blinks his head- 
lights, a photo-elec- 
tric cell starts the 
electrical mechan- 
ism, water sprays 
over the bus, and 
whirling brushes é 
wash away collect- Using the battery-driven drill on a farm 
As the bus enters the laundry, an electric eye starts the brushes ed dirt and grime. machine, far from a regular power source 
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TEST-TUBE 
Forest Fires 


SHOW NEW WAYS 
TO SAVE TIMBERLANDS 


HAT are the best methods of stemming forest 
WV sr that annually destroy $50,000,000 worth of 

timberlands in the United States? To determine 
this, scientists of the U. S. Forest Service have been de- 
liberately touching off roaring blazes in the heart of wood- 
lands, making minute observations of the spread of the 
flames, and then extinguishing the fires with chemical so- 
lutions that are the result of intensive research in fire- 
fighting laboratories. Manned by experts, a special truck 
is driven to the scene of a test blaze, carrying portable and 
stationary pumps, cameras, chemical-spray units, shovels, 
axes, and even a complete set of weather-recording appa- 
ratus to permit an accurate estimate of the effects of tem- 
perature, humidity, and wind on the spread of a forest fire. 
When a space has been selected and every precaution tak- 
en to confine the area of the test fire, piles of branches, 
brush, and shrubbery of measured amount and known 
moisture content are ignited. The spread of the flames is 
then timed with a stop watch, and the efficiency and speed 
of extinguishing methods and chemical solutions are noted. 






Rolling forest- 
fire laboratory 
with its crew. 
The truck car- 
ries the equip- 
ment and sup- 
plies required 
for the tests 








-rew members noting weather 
onditions. Wind, moisture, and 
2mperature are important factors 
the behavior of forest fires 
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1 U. S. Forest Service workers igniting a pile of branches 
with a gas torch, to create a forest fire in miniature 


























2 Twenty seconds later, the pile is a flaming inferno, on 
which new fire-fighting methods can be given a real test 


























Extinguishers quickly smother the flames, 
while stop watches check their efficiency 




















Experimenter manipulating the valves that control 
the flow of liquids being applied to a test fire 
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“ON YOUR DINING TABLE 






LUFFING. When the model boat is pointed directly into the wind from the electric fan, the sails flut- 


ter aimlessly. In actual sailing, this maneuver is used in approaching a mooring, and in "coming about" 


OU may not know a mainsail 
from a jib or a centerboard from 
a halyard. You may never have 
been any closer to a sailboat 
than a picture in your Sunday paper. 
Yet with a tiny model boat that you 
can put together easily, and an electric 
fan to whip up a realistic breeze, you 
can master the fundamentals of sailing 
right on your dining-room table. With 
a little experimenting, you can learn 
the basic principles that apply equally 
to the humblest home-built dinghy and 
to the most elaborate sailing yacht. 
All you need besides the fan and the 
table to sail on, is a bit of cloth, a few 
scraps of wood, a dozen or so straight 
pins, and some string. Following the 
design shown in the photograph on the 
next page, saw out the flat hull of the 
model from a piece of pine. Drill a hole 
for the dowel-rod mast, drive in bent 
pins for cleats and string guides, and 


cut out the sails from an old handkerchief or shirt 
tail. After you have hoisted the sails on strings, tie 
the bottom of the larger sail (mainsail) to a boom 
which pivots on the lower end of the mast. Finally, 
attach your sheets or sail-control lines, two for the 
small front sail called the jib and another for the 
mainsail. When this is done, you are ready to cast 
off and head out into the electric-fan wind. 


PICKING UP A MOORING. The 
job of “parking” a sailboat puzzles 
landsmen. The diagram at left shows 
how the craft is maneuvered into 
the wind to slow it down so the buoy 
can be reached with a boat hook 
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To produce a breeze more nearly like 
that encountered on the open water, tie 
yr tape a cardboard separator, of the 
<ind used in packing eggs, to the wire 
ruard in front of the fan. This will 
yreak up the eddies and cross currents 
vhich are created by the whirling 
plades. 

In its simplest form, sailing is being 
jushed through the water by a wind 
lowing against a sail from the rear. 
Che resistance of the sail to the wind is 
srreater than that of the boat to the 
vater and the craft moves forward. 
Modern boats, however, can sail at an 
ingle to the wind, and by zigzagging, 
rr tacking, can even work their way 
igainst the wind. How they do this is 
ilways a mystery to the layman. The 
explanation lies in the fact that the 
keel and hull of the boat offer strong 
resistance to sidewise movement, while 
he sharp-pointed prow cuts through the 
water easily. 

As you slide your model 
boat out into the air stream 
m your table-top ocean, 
study the action of the 
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breeze on the sails. Naturally, the model won’t 
give you the feel of a real boat sliding through 
the water under a spread of canvas, but by 
pointing the bow in various directions in rela- 
tion to the electric-fan wind, and studying the 
movement of the sails and the pull on the lines 
that control them, you can pick up a good 
deal of valuable information about the three 
primary ways of sailing—with the wind, called 
running; across the wind, called reaching; and 
into the wind, called beating or pointing. 

To see how a boat runs before the wind, turn 
your model so that the bow points away from 
the fan, letting the mainsail swing out until it 
rides practically at right angles to the center 



















UTTER, THEN 
O OTHER SIDE 


BOAT SAILING 
INTO THE WIND 






SAILS HAULED IN UNTIL 
WIND SWINGS THEM 
TO OTHER SIDE 
- 
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. SAILS SET AT —+ | 
RIGHT ANGLES 
TO WINO 
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REACHING. For sailing sidewise to 
the wind, the boat is turned in the de- 
sired direction and the sails are let 
out until they begin to flutter. Then 
they are hauled in to catch the breeze 


s the craft you 
jour table-top 
with names 









MAINSAIL 


MAINSHEET 


LTILLER, 


JiB SHEET 


teense ~ 


A Simple Homemade Model and 
an Electric Fan Illustrate the 


Fundamentals of Yachting 
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line of the boat. Loosen the strings 
holding the jib so that this sail can al- 
so belly out and fill with wind. This is 
the oldest method of sailing, and the 
only one known in ancient times. On 
the Nile, thousands of years ago, Egyp- 
tians needed only to sail with 

the wind, for the northward 

flow of the current would carry 

their ships down to the river 

mouth, where the early square- 

type sails could be hoisted to 

let the prevailing northerly 

wind blow the boats back up- 

stream. 

Now turn the model sidewise 
to the wind. Let the sails out 
until they flutter, then haul 
them in so that they 
catch the breeze. Thisis 
the position of a boat 
and its sails when she 
is reaching, or sailing 
across the wind. But if 
a real boat had a flat 
bottom like your model, 
the wind would drive 
the boat sidewise in- 
stead of forward. All 
sailboats, therefore, 
have a keel, center- 
board, or leeboards that 
project down into the 
water below the boat’s 
hull to resist and check this lateral 
movement. 

Point the bow of your table-top craft 
toward but not directly at the fan, 
tighten down the sheets (lines) that 
control the angle of your sails, and the 
model will be in the position of a sail- 
boat moving toward the wind. This is 
what sailors call beating to windward, 
or sailing close-hauled—that is, with 
the sails hauled in almost parallel to 
the center line of the boat. 

In this position, your model will not 
heel, or tip sidewise from the force of 
the wind, but a real sailboat in a stiff 
breeze will sometimes dip its side right 
into the water as it races along. If this 
angle of heel becomes dangerous, the 
boat can be straightened up either by 
steering more into the wind, or by let- 
ting out the sails so that they ride at 
less of an angle to the wind. 

The average sailboat will not move 
unless it is pointed at an angle of about 
forty-five degrees or more off the wind. 
You can easily tell if your model is 
pointed too close into the wind for ef- 
ficient sailing by watching the sails. 
When the leading edges, or luffs, start 
to flutter, wind is getting in back of 
the sails and you must turn the bow of 
the boat a little farther away from the 
wind until this flapping stops. 

Now swing your dining-table boat 
slowly into the wind until it is facing 
directly at the fan and you will see the 
sails catch the wind from both sides 
and flutter aimlessly. This is called 
luffing, and is used to stop a sailboat 
when approaching a dock or mooring, 
and in “coming about.” 

When your model boat is pointing 
at an angle into the wind in a close- 
hauled position, turn it slowly toward 
the fan until it luffs, and then continue 
turning it until it points away from the 
wind on the opposite side of the fan. 
The sails will first flutter as the boat 
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CLOSE-HAULED. How a sailboat can steer close into the wind is always a 
mystery to laymen. Sails are hauled in nearly parallel to the center line. 
The model is being held atilt to represent the "heel" or slant of a real boat 


points directly into the wind, and then 
will swing over to the other side of 
the boat, as you continue turning it, 
and finally fill up again with wind. 
Called coming about, this maneuver is 
used in tacking, or following a zigzag 
course to sail a boat to a point that 
lies directly in the teeth of the wind. 

Coming about is also the safe way of 
changing direction when running be- 
fore the wind, but a boat can shift its 
sails from one side to the other when 
the wind is blowing from astern, or 


RUNNING, or sailing before the wind, is simplest of 
all. Sails are about at right angles to the center line 


behind, instead of from ahead. To dem- 
onstrate this, place the model in the 
position of running before the wind, 
with the mainsail boom out practically 
at right angles to the boat. Now turn 
the boat slowly so that the tip of the 
boom moves toward the fan and watch 
the sail. When the breeze catches the 
back of the sail, it will whip the boom 
around to the other side of the craft. 

Called a jibe, this maneuver can be 
extremely dangerous if it happens ac- 
cidentally, as the lunging boom of a 
sailboat may crash into pas- 
sengers, rip away the rig- 
ging, snap the mast, and 
even capsize the boat itself. 

Controlled jibing, however, 
is a legitimate sailing ma- 
neuver and can be accom- 
plished with safety, as you 
can determine by trying it 
on your model. Place the 
boat once more in the posi- 
tion of running before the 
wind, but this time as you 
turn it toward the boom, 
haul in the mainsail gradual- 
ly until it is almost parallel 
with the boat before the wind 
has a chance to catch the 
back of the sail. When this 
finally occurs, the sail will 
move only a short distance 
and will not have a chance to 
gain speed and momentum 
before its swing is checked. 

Jibing, it has probably oc- 
curred to you, is just the 
reverse of coming about. In 
coming about, the boat shifts 
from one tack or direction 
to another when the wind is 
ahead, and in jibing, when it 
is astern. Watch your model 
when you place it in the 
position of running before 
(Continued on page 92) 
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with the Net 


ELECTRIC washing machines exercise 
rout at one American hatchery. 





CORNFIELDS are eroded 100 times as fast 


§ pastures. 


CALIFORNIA Indians used chewing gum 


long before the coming of the white men. 


REAR TIRES, on automobiles driven over 
hard-surface roads, wear out twice as fast as 
front tires. 
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BLACKSNAKES can climb as high as 
hirty feet into trees. 


DRY FLIES for fishing were used by the 
Romans as early as 200 A.D. 








ONE MILLION pounds of silver each year 
co into the manufacture of photographic 
films. 


SHARK OIL is being used to lubricate 


Japanese airplane engines. 


EVERYBODY in the world could be sup- 
plied with one full-length garment of artifi- 
cial silk out of the present annual produc- 
tion of rayon. 


HOUSE FLIES on the wing can attain a 


ced of more than six feet a second. 








ONE THIRD of all present-day factory 


ducts were unknown in 1880. 


> 





4EATED NAILS, driven in the wall, are 
likely to crack the plaster than cold 


~ 


nails, 


>¥YNTHETIC MOONLIGHT has been de- 
teoped by a New York lighting engineer. 
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Pollen Census Aids 


Glycerin-coated slide 
being put in tube to 
catch pollen samples 


CENSUS of air-borne pollens that 
cause hay fever is now being made 
every day in New York City. Clean 
glass slides coated with a glycerin jelly 
are placed in metal tubes and exposed to 


Letter Opener Doubles 
as a Postage Scale 


LETTER OPENER and postage scale are 
combined in a new desk accessory just 
marketed. To determine whether a letter 
weighs more than one ounce, the blade 
is pulled forward to a spring stop in the 
handle and the device laid on a flat sur- 
face. When the letter is placed on the 
handle the blade will tilt upward if more 
than minimum postage is required. 


Hay-Fever Sufferers 







Technician examining slides 
to count and identify pollen 


the air at various points 
throughout the city. 
Each evening, the slides 
are collected and sent to 
a laboratory, where mi- 
croscopic examination is made to deter- 
mine the types and quantity of pollen 
present in the atmosphere. Results are 
made available to doctors, hospitals, and 
newspapers. 





The blade tips up if the letter 
needs more than minimum postage 


Permanent Magnets Hold Metal for Working 


ELECTRIC CURRENT is not re- , 
quired to operate a new mag- 
netic chuck for holding metal 
while it is being worked. Em- 
ploying magnets of a special 
alloy, the chuck uses an in- 
genious system of movable 
conductor bars and non-mag- 
netic separators that shift the 
path of magnetic flow to hold 
or free the work. 


Movable magnets give 
control of the work 
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Tests Show Way To Reduce Plane Fires 


USING a giant wind tunnel as a blower, U. S. 
Bureau of Air Commerce engineers have tried 
out a method for emergency dumping of gaso- 
line from the tanks of an airplane in flight, 


Through experiments like that pictured below, 
experts found that if fuel is dumped so that it 
does not touch fuselage or tail surfaces, any 
fires that may start will be snuffed out by the 


that is said to minimize the fire hazard. 


Treadmill Walks the Dog 


A TREADMILL exerciser, shown above, 
enables dogs to walk or run while re- 
maining in one spot. It is designed for 
use by dogs kept in city apartments. 


air blast from the propeller. 


Lens and Mirror 
Locate Cinders 


MAGNIFYING glass and 
mirror are combined in a 
new accessory said to be 
useful for locating cin- 
ders or other foreign par- 
ticles lodged in the eye. 
When the magnifying 
lens is held over the mir- 
ror, examination of the 
eye can easily be made, 
as shown in the photo- 
graph above. 


Device Tries Color Combinations for Cars 


TO VISUALIZE the ef- 
fect of various color 
combinations for auto- 
mobile and truck bod- 
ies, one Detroit factory 
uses a novel color-mix- 
ing machine. Disks of 
the colors to be used 
are placed together to 
form sectors of acircle, 
and the composite disk 
is rotated rapidly. When 
the blended color effect 
is satisfactory, the rel- 
ative amounts of the 
two colors making up 
the disk are noted, and 
the colors are applied 
in the same proportions 
in working out the dec- 
orative scheme for the 
car-painting job. 


Board used in table-top golf and, left, 
two players following up their 


Colored disks being placed in the rotating machine for mixing 


Bridge-Table Golf Game 
Played with Cards 


PLAYED on a board that represents a 
nine-hole golf course, a novel parlor 
game just introduced offers many of 
the features of the real sport. The pres 
ence of traps, bunkers, and water haz- 
ards, and the selection of the proper 
club all play a part in the success of 
contestants. Tiny balls in different col- 
ors are used as markers to follow the 
movements of the game as designated 
by cards drawn from a specially de- 
signed pack. In the course of the game, 
players can make clean, straight ‘“‘shots’ 
down the fairways, or fall into difficul- 
ties through slices and hooks into 


"shots" bunkers and other hazards. 


POPULAR SCIENCE MONTHLY 









Helps for Lawn and Garden 


“ie. Me, 
¥ & 


¥, 

ys No need to 
& kneel with this 

garden "horse" 
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“ . “a ° ° ° 
; Tailored Lawns Laid Like Linoleum 
nd LAWNS can be laid like linoleum and tailored to fit around 
‘ a) walks, drives, and buildings by the use of a material consist- 
La = i . . 
he ing of grass seed sandwiched between sheets of special vege- 
table paper. Cut to shape and laid on the ground, the paper 
n- ‘ 3 ; : ; a 
a hs is moistened and covered with topsoil. Soon the paper disin- 
- 4 tegrates and grass springs up, resulting in a more evenly 
i. sown lawn than could be produced by hand scattering of seed. 
ir- oe 
6 
he | a Nozzle Serves 
e, 3 nO > e 
= ae as Sprinkler 
BP be NOZZLE and sprinkler are 
_—— combined in one unit in a gar- 
e " den-hose accessory now avail- 
Rocking Seat Makes Weeding Easy apie. Threaded to fit any 
standard hose coupling, the 
TIPPING like a hobbyhorse, a novel garden seat makes it device has a built-in metal 
easy to weed vegetable or flower beds without stooping or stake which can be stuck into 
kneeling on the ground. Made of metal, the garden horse has__ the ground to hold the sprin- 
a hollow neck through which weeds may be dropped into a__kler in position. An adjust- 
refuse container after they have been pulled up, for later able plate in front of the 
disposal. A bar set across the opening serves as a handle for nozzle stream creates four 
carrying the lightweight seat from place to place. different types of sprays. 
Colored chemical 
spray being ap- 
plied to grass to 
kill fungus and re- 
store the natural 
tint to the lawn , 
“ing 
le 
- > ns a. “At 
sa . . 
Jor Porous Canvas Hose Saturates Soil 
of 
res A HOSE of porous canvas laid along the ground is a new method 
az applying water to lawns, gardens, and hedges. Water seeps 
per through the hose, as demonstrated above, supplying moisture to 
. of toe ground evenly and without waste. The open end connects 
col- to a regular garden hose in place of the nozzle. 
the 
ted 


na spray Kills Fungus and Dyes Grass 


BROWN PATCH, a fungous disease that causes unsightly brown 


ts’ : 
val S| ots on lawns, is controlled by a new chemical spray that also 
wal Colors the patch to the shade of the surrounding grass. With a 


geen dye as a base, the chemical is mixed to match any hue. 
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J. J. Dunkel with 
model of strato- 
sphere gondola. 
Proposed balloon, 
left, has a para- 
chute for gas bag 


TWENTY-ONE-MILE 


Veteran Stunt Balloonist 


NE OF the most daring 
and fantastic stunts 
ever attempted—a 
twenty-one-mile para- 

chute leap—is now being planned by 
a Cleveland, Ohio, dare-devil. Using 
a bomb-shaped gondola and strato- 
sphere balloon of his own design, he 
hopes to rise to the top of the sky. 
At 110,000 feet, he will cut the bal- 
loon free and plummet toward the 
earth in his streamline metal cabin, 
speeding downward for more than 
80,000 feet before releasing a para- 
chute built into the gondola’s tail. 

The airman who plans this thrill- 
ing journey is no amateur sky rider. 
He is no crackpot, unaware of the 
dangers and difficulties in the way. 
He is Joseph J. Dunkel—the man 
who has made more parachute jumps 
than any other person in the world. 

At the age of forty-one, this vet- 
eran has piled up a record of nearly 
1,300 jumps. His longest drop was 
28,800 feet; his shortest 250 feet. 
Once, he bailed out at 18,000 feet 
and plunged 16,500 before he jerked 
the rip cord. Another time, he hit 
the air going 300 miles an hour, 


By 
WALTER E. 
BURTON 


> Below, what a ‘chute jumper 
sees: a landing field with 
Meircle marked as a target 


Pr 
na = 
. al rE > my 


' 
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Plans 


leaving a plane in the middle of a 
power dive. 

When he goes into the stratosphere, 
he will have two goals in sight. During 
the ascent, he will try to reach the 
greatest height ever attained by man. 
And, during the descent, he will seek to 
reach the greatest speed ever experi- 
enced by a human. To achieve these 
goals, Dunkel has been working on the 
plans of a radically new type of stra- 
tosphere craft. 

The bag of the balloon has been de- 
signed so it will be impossible for the 
neck to freeze shut and cause the bal- 
loon to burst in the frigid, rarefied air 
at the peak of its ascent. Another in- 
novation is said to prevent dilution of 
the hydrogen gas. Lifted by this great 
gas container, Dunkel expects to pene- 
trate the upper reaches of the sky to a 
height of nearly twenty-one miles. The 
present altitude record for stratosphere 
balloons is approximately fourteen miles. 

This long ascent, however, will be 
only the preliminary to the real drama 
of the trip. High above the earth, 
Dunkel will jerk a cord, cutting loose 
the gondola and at the same time rip- 
ping open the gas bag, which will de- 


Dunkel owns fifty-six kinds of parachutes. Here he 
is using a triangular ‘chute which can be steered 
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PARACHUTE LEAP 


Daring Jump from the Stratosphere 


late itself and float to earth supported 

a parachute. In the meantime, the 
treamline gondola will plummet down- 

rd like an arrow, held on its course 

fins at the rear. It will be traveling, 
inkel calculates, 2,000 miles an hour 
ore it reaches denser atmosphere. 

lo withstand tremendous strains, the 

n-carrying meteor is to have a 

-amework of stee] tubing covered with 
sheets of superstrong alloy. An inner 
hamber of aluminum, an upright cyl- 
nder slung on special shock absorbers 

eliminate unnecessary jars, will hold 

standing passenger and scientific 
struments. Should Dunkel lose con- 
sciousness and slump down in the cyl- 
ler, during the terrific plunge to 
arth, the act will automatically release 
the parachute at the tail of the gondo- 
la. This thirty-two-foot ‘chute is de- 
signed to land the metal car at a speed 
of less than twenty miles an hour. 

[f all goes well, Dunkel plans to cut 
loose from the balloon at 110,000 feet, 
then wait until he is 30,000 feet above 
the earth before releasing the tail para- 
chute. At 5,000 feet he will open a 
trapdoor in the nose of the gondola and 
drop out to descend, by means of a 


small pack parachute, to the ground. 

The cost of constructing the strato- 
sphere craft and of making the flight 
would be in the neighborhood of $100,- 
000, he estimates. However, he be- 
lieves, the scientific data on stresses 
and strains at meteoric speeds, which 
the flight would show, would be of in- 
calculable value in designing high- 
flying speed planes of the future. 

If Dunkel succeeds in making this 
spectacular ride to earth, it will cli- 
max a career of danger and daring 
which began when he was less than 
fourteen years old. 

For, literally, Dunkel has been on 
the jump all his life. As a youngster, 
he was fascinated by the hot-air bal- 
loon exhibitions at Cleveland amuse- 
ment parks. His heroes were the aéro- 
nauts who rode these frail craft aloft 
to cut loose (Continued on page 99) 


Drawings at right and below show details of 
the plan for a leap from the stratosphere 


| AUTOMATIC 


| TO RECORD 
| ALTITUDE 


(OXYGEN 
TANKS 


For nearly thirty years, Dunkel has thrilled crowds 
by his daring jumps at fairs and other gatherings 
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Factory workers lined 
up outside the X-ray 
truck to be examined 
for diseases of lungs 


Rolling Laboratory 
X-Rays Workers 




















caused by inhaling dust. 


Auxiliary Vise Jaws 
Grip Fragile Parts 


AUXILIARY jaws of new design, in- 
stantly attached to any vise, firmly 
hold odd-shaped or fragile parts with- 
out marring or distortion. The set in- 
cludes hinged jaws for beveled parts, 
fabric-padded jaws for flat pieces of 
nickel, brass, and wood, and slotted 
jaws for round and square rods, 











Weighted adapters hold the special jaws 
in place on any vise. Inset shows three of 
the four styles included in the complete set 
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CALLED the first of its kind, a cruising lab- 
oratory just placed in service by New York 
State health authorities can roll up to any 
factory or quarry, plug a 150-foot electric 
cable into the nearest outlet, and X-ray 
workers for traces of lung disease at the 
rate of one every two minutes. It will be 
used in a survey to determine what indus- 
trial processes expose workers to the great- 
est risk of silicosis and other diseases 




















Sidewalk Signal Boxes 
Halt Trolley Cars 


TO SAVE pedestrians from dodging speed- 
ing automobiles to board street cars, 
ninety-eight sidewalk signals are being in- 
stalled in Detroit, Mich. When a prospec- 
tive rider presses a button, as shown 
above, a lamp signals the motorman to 









A subject standing before the X-ray stop, and the passenger need not leave the 


camera. The test takes two minutes curb until traffic has also halted. 





Melons Make 
Noises for 
Radio Dramas 


STUNTS with a mel- 
on now provide realis- 
tic sound effects for 
radio gangster dram- 
as. Hitting one with 
a mallet imitates the 
thud of a revolver butt 
upon a victim’s skull, 
and dropping it from 
the top of a ladder to 
the floor sounds in 
the loudspeakers like 
the impact of a fall- 
ing human body. 





Whistle ls Made of Chewing Gum 


YEARS ago, toy whistles were often made of 
candy. To keep in line with the modern trend, 
manufacturers now mold similar noisemakers 
out of chewing gum. After a child has tired 
of using it as a whis- 
tle, he can chew it 
like a stick of ordi- 
nary chewing gum 
as there are no met- 
al or wooden parts. 


When you get tired 
of blowing these 
new whistles, you 
can chew them up 






















Hitting a melon with a mallet represents a blow from a gun butt 
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Newest Aids for Camera Users 


Camera Gun Gets Long Shots 


TWIN-TRIGGER camera gun is now available for use 
A in the field by explorers, naturalists, and sportsmen. 
It consists of a miniature camera equipped with a telephoto 
lens and mounted on a rifle stock. Focusing is done by mov- 
ing the lens back and forth while watching the image on a 
ground-glass screen through a telescopic sight. The forward 
trigger on the gun snaps the shutter and takes the picture, 
and the rear one sets the shutter and winds the film ahead. 
Photographs can be taken with the outfit as fast as the 
triggers can be pulled. By loosening two knurled knobs, the 
camera can be removed for reloading. The total weight of 
the outfit is eight and three quarters pounds. 






















S 
The camera gun in use. It is focused . &- ~ 
by moving the lens with the left hand a 
while the image is viewed through : SHUTTER- » FILM WINDING 
ed - a telescopic sight. Illustration at arliclerar TRIGGE R 
ars. right shows arrangement of the parts eh 
- in- 
ec- ° 
oa Transformer for Floodlights 
ae RDINARY elec- 
tric-lamp bulbs 
can be made to pro- 
duce the brilliant illu- 
7m mination needed for 
indoor photography by 
ie of using a compact trans- 
end former unit recently 
news placed on the market. 
ired Lamps totaling 500 
hte. watts can be plugged 
w it into the unit at one 
af time. With the switch 
at “low,” they burn 
or ' with normal intensity. After the camera is focused, 
arte ste , | the switch is moved to “high.” This increases the volt- 
: . Po = age until, the manufacturer reports, the lamp gives off 
. ” . ‘ from five to six times as much light as normally. This 
Motor Gives Ra pid-Fire Action high-voltage current reaches the bulbs only for the 





short interval while the picture is being snapped. The 
Y CLAMPING a spring-motor attachment to the bottom of a_ device is fitted with a convenient handle. 

B leading make of miniature camera, users can turn an ordinary 
outfit into a “photographic machine gun” capable of snapping a ° 
dozen pictures in rapid sasseuiad. The attachment, designed espe- Bubbleproof Developing Tank 
cially for sports photography, permits sequence pictures showing 
the different stages of an action. They can be taken at intervals of re channels in the walls of a new hard-rubber 
either one half second or one second. A key at the bottom winds developing tank carry the chemical solution down- 
the spring motor. If fewer than twelve sequence shots are desired, ward so the container fills from the bottom, preventing 
the motor can be wound until the desired number appears in a air bubbles from form- 
Window at the back. The camera can be operated independently, ing on the films and 
to obtain single pictures, while the motor attachment is in place. producing blank spots 
on the negatives. Three 
sizes of plates, cut 
films, and film packs 
are accommodated by 
the stainless-steel 
holders within the 


Teeth Operate Shutter 


EVISED by an Ohio inventor, a new 
cable-release attachment enables you to 
operate the shutter with your teeth, leaving tank. The negatives 
both hands free to adjust the camera. The can be developed, 
end of the release is clipped between the fixed, and washed 
leaves of a rubber-covered spring held be- Stainless-steel holders accommo- Without removing 
tween the teeth. Biting down on the spring date three sizes of plates, cut them from the holders 
pushes the release plunger down. films, and film packs in the tank or the tank. 





butt 






AUGUST, 1938 


fp «= Carpets and Bells Guide Blind Ball Players 


Ca 


-—_ CARPETS three feet wide mark the base’ erated by an umpire from a central con- 

> lines of a diamond specially prepared for trol box. When the ball is hit, one be 
blind baseball players in California. Using signals all players that it is in fair terri 
a soft ball whose hollow center contains a tory, and buzzers under each base inforn 
tinkling bell, the blind players are guided runners that it is safe to start running i: 
by bells and buzzers of various tones op- an effort to reach the next base. 


- 


ina sf 





AS 


With the control box above, the um- 
pire rings bells at the bases informing 
blind ball players it is safe to run 


Wind Models Aid wii McCarthy Now Stands 
Student Flyers rd oN : on His Own Feet 


CHARLIE MCCARTHY, famous dummy 

STUDENTS at the ~ ; used by the ventriloquist Edgar Bergen, 
Boeing School of Aer- NE NS oe : is no longer a strictly sedentary work- 
onautics, Oakland, N41 | , : er. Outfitted with a pair of ingenious 
Calif., visualize move- Le wooden legs, Charlie can now perform 
ments of the air with o & a his amusing antics while standing or in 
the aid of graphic ; ; a variety of other positions at the will 
models made of trans- ' of his master. 
parent cellulose paper 
and cotton. Sheets of 
the paper represent 
major air - movements, 
while cotton shows 
the turbulence that 
arises when two air 
masses meet. Models 
are studied in connec- 
tion with meteorologi- 
cal charts, Aeronautics students using the cotton model of air currents 


Analyze Air That 
Bridge “Breathes” 


WHAT is in the air that 
a bridge ‘breathes’? Sul- 
phates, coffee chaff, soot, 
and salt, among other 
things, according to tests 
on the San Francisco-Oak- 
land Bay Bridge with a 
novel air collector devised 
by the California Division 
of Highways. Designed to 
collect air samples for lat- 
er analysis of components 
in the atmosphere that are 
destructive to paint, the 
instrument has a wind- “tne: 
powered pump that forces “== sstisSias: — ; 
Taking samples of air to learn its effect on bridge paint air into a test bottle. Charlie McCarthy trying out his new legs 
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Holder Guards 
Blasting Caps 


Capped fuses for detonat- 
ing explosive charges in a 
mine or quarry are carried 
safely in a new rubber con- 
tainer invented by R. J. 
Murray, Colorado mine in- 
spector. A cylindrical rub- 
ber block has perforations 
in one end for inserting the 
capped ends of the fuses. If 
accidentally dropped, the 
rubber container absorbs the 
shock to prevent the blast- 
ing caps from exploding. 


Archer’s Arrow Smashes Bottle To Christen Airliner 


STANDING on the wing of a new transport photograph was taken, the archer released 
plane, a modern Robin Hood recently chris- the arrow. The steel-tipped shaft sped to its 
tened the craft by shattering with his arrow mark, smashed the bottle, and sprayed the 
a bottle of ale suspended over the plane’s contents down over the nose of the new air- Fuse caps stuck into a rubber 
nose from a long pole. An instant after the liner for the traditional christening. container to prevent explosion 


Gas “Fireproofs’’ Gasoline in Storage 


TO REDUCE the hazards in handling gasoline and oil, especially in 
connection with airplanes, a new safety system employs an inert gas 
refined from motor exhausts. Introduced into fuel-storage tanks, it 
forms a protective blanket immediately above the liquid to prevent 
accidental combustion. A novel test of its effectiveness is illustrated 
in the photograph below, showing workmen welding a tank partially 
full of gasoline. The inert gas, introduced into the tank from storage 
cylinders, prevents the welding-torch arc from causing an explosion. 


No, He’s Not a Fire Eater! 


EXPERIMENTING with liquid air, whose tempera- 
ture is about 330 degrees below zero F., a New Jer- 
sey hobbyist has devised amazing tricks. In one, he 
lakes the frigid liquid into his mouth and blows it 
out as a cloud of “steam,” as illustrated above. 


Bixe Saddles Get 
Shock Absorbers 


FASTER riding is claimed 
for bicycle saddles equip- 
bed with a new hydraulic 
sho-k absorber that con- 
'ro's the action of the ; i, 3 ie oO 
sad ile springs. Itis mount- ;% a — Pn 
‘d as shown at the right. S Gas forced into this drum blanketed the gasoline against a welding flame 


“PeNeH Nees 


ol ett. 4 assy, 
Wetvaeey 
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HEAVY LIQUID” AND 
> 
ie 






RETURNS iT TO 
SEPARATION TANK 










~ 


© cieaned coal ™ —_ 
RETURNS TO BREAKER 






\ H 

@ DROPPED INTO THE SEPARATION 
TANK, THE COAL FLOATS ON TOP ~ 
OF THE HEAVY LIQUID” WHILE 
[THE SLATE AND REFUSE SINK 





) ENDLESS CONVEYORS 
SKIM OFF THE COAL | 
AND REMOVE REFUSE || 






< 
ABER RK EROS 


FYUOC 
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COAL ANI 








How conveyors carry away 
the coal and refuse sepa- 
rated by the heavy liquid 








Dwarfed beside a huge coal breaker located in the coal mining region near Shenandoah, Pa., this 
building houses the equipment that separates pure coal from the waste that accompanies it from the 
mines. The tank in foreground settles used chemicals, which are distilled and returned to be used again 
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@ setriinc TANK Removes’ 
[HEAVY LIQUID” FROM WASH WATER 















é 
4 — - 
f €) in THE WASHING TANK, 


SPRAYS OF WATER REMOVE 
ANY OF THE SEPARATING LIQUID 
THAT MAY HAVE ADHERED TO 
THE COAL AND SLATE 
/ 
.Drawing by 
B. G. SEIELSTAD 
KIMMING coal from the top 
S of a heavy liquid as easily as 
cream is skimmed from milk, 
a new coal-cleaning process con- 
verts the raw material from the 
mines into pure fuel for your fur- 
nace many times faster than 
most existing methods. Demon- 
strated for the first time just a 
few weeks ago at Shenandoah, 
Pa., the new chemical cleaning 
process is the result of thirty 
years of research by Du Pont en- 
gineers. 

To visualize how the system 
works, imagine tossing a handful 
of stones mixed with wood chips 
into a bucket of water. The stones 
would sink and the chips float, 
because stone is heavier than wa- 
ter and wood is lighter. Now, im- 
agine a liquid weighing more than 
coal, yet less than the heavy slate, 
stone, and other impurities that 
are naturally mixed with it. This 
liquid would “float” the coal and 
“sink” the impurities. Just such 
a fluid—a special mixture of or- 
ganic liquids—is the lifeblood of 
the new “sink-and-float” separa- 
tion process. 

In operation, the unique plant 
taps the mined materials from the 
early processing stages of the coal 
breaker. Crushed to medium size, 
the coal and waste are first fed to 
washing screens. Powerful jets of 
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( ‘oal NEW SINK-AND-FLOAT PROCESS 

vater spray the materials, re- 
noving loose dirt and silt. A 
hemical mixed with the wash- 
ng water causes each particle 
o be wrapped up in a virtual 
blanket of water that will not 
run off. Finally, the materials 
ire plunged into the separation 
tank containing the heavy liq- 
uid and a layer of water which 
! floats on top like oil on vinegar 
| ind prevents evaporation. The 
/ stone and slate immediately 
sink to the bottom of the heavy 
iquid, while pure coal floats to 
ts surface, underlying the lay- 
er of water. 

Along the bottom of the 
tank, and at the dividing line 
£ the water and heavy liquid, 
ire chain conveyors. The low- 
er one drags out the refuse. 
The upper one skims away the 
































floating coal. : In this demonstration, 

Strange to say, neither the refuse nor coal and slate dropped 

the coal has actually been touched by the in a jar of the heavy 

1D heavy liquid, and therein lies the economic liquid have separated, 
secret of the process. If the heavy liquid coal rising to the top 


clung to the particles, it would be impos- 
sible to recover it cheaply. If it touched 
them, it would cling. What heavy liquid 


comes out of the tank with the chunks of Right, workmen inspect- 
coal and slate touches only the water ing pipes connecting a 
blanket” wrapped around them, and is chemical-storage tank 


with the coal-cleaning 


easily washed off by water sprays. This machinery of the pleat 


wash water is then collected in tanks, as 
is the original wash water, and settling 
ind distillation easily recover all the 
chemicals for use over and over again. 

milk. By varying the specific gravity of the freed of refuse coming 
con- heavy liquid, the process, according to its from the machinery in a 
» the lesigners, can be used for the separation steady black flow on an 
of many minerals. endless-chain conveyor 
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Using a Heavy Liquid that 
Floats Coal and Sinks the 
Refuse that Comes with It 
from the Mines, Engineers 
Have Devised a Swift 
plant 


fed to 
ets of 


New Way of Cleaning Coal ‘ 
and Many Other Minerals 
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Watch your step! For each of the numbered questions below, only one of the accompanying 
answers is correct. The others, no matter how reasonable they may sound, are put in just to 
fool you. See whether you can pick out the correct answer in each case, and make a note 
of the corresponding letter. Then turn to page 99 and check up to see what score you made 





] A juggler entertains people by main- 

taining objects in a state of (a) 
ionization (b) aerostation (c) sus- 
pended animation (d) unstable equilibri- 
um (e) trial balance. 


2? The things in your heart that pump 
blood into your arteries are called 

(a) mandibles (b) ventricles (c) spi- 

racles (d) oracles (e) tentacles. 


3 Hydrogen sulphide smells like (a) 
gardenias (b) burning sulphur (c) 
new-mown hay (d) rotten eggs. 


4 The world’s largest telescope, em- 
ploying a 200-inch mirror, is to be 
installed (a) on Canton Island in the 
Pacific Ocean (b) atop Palomar Moun- 
tain in southern California (c) in the 
dome of the United States Capitol (d) 
on Mount Everest in the Himalayas. 


Bank-and-turn indicators are used 

upon (a) bank-vault doors (b) rac- 
ing automobiles (c) airplanes (d) rou- 
lette wheels. 


6 What a community does for protec- 

tion against a night air raid is 
known as (a) a fade-out (b) a black- 
out (c) a hide-out (d) bailing out. 


7 The only mammals capable of true 
flight are (a) birds (b) bats (c) 
bumblebees. 


8 Movies depend upon a phenomenon 

called (a) retinal fatigue (b) double 
refraction (c) persistence of vision (d) 
myopia. 


If a tree is deciduous, it (a) stays 
green all the year ’round (b) bears 
edible fruit (c) grows only in tropical 
climates (d) sheds its leaves in the fall. 
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O To assure us of a supply of the 

“No. 1 strategic mineral’ in case 

of war, the U. S. Navy Department has 

placed contracts that encourage do- 

mestic mining of (a) gold (b) manga- 
nese (c) salt (d) diamonds. 


1] The gram and liter are units of 

the (a) Culbertson system (b) 
metric system (c) Bedaux system (d) 
vascular system. 


12 Silicosis is (a) a disease transmit- 

ted by parrots (b) the process by 
which trees become petrified (c) an 
ailment caused by inhaling rock dust. 


13 The U. S. Department of Agricul- 

ture introduces and promotes the 
use of new foods such as (a) dinosaur 
eggs (b) cube roots (c) Jerusalem ar- 
tichokes (d) wing nuts (e) niter cake. 


] One of a car’s rear wheels is al- 

lowed to turn faster than the other, 
in rounding a corner, by a (a) univer- 
sal joint (b) loose coupler (c) turn- 
buckle (d) differential (e) radius rod 
(f) Scotch yoke. 


] 5 Whether people can read each 

other’s minds is currently being 
tested with (a) devices that measure 
electric currents in the brain (b) packs 
of cards bearing emblems such as 
circles, squares, and stars (c) conversa- 
tions over telephones with the trans- 
mitters removed. 


16 An animal reverting to an earli: 
stage of evolution is called a (< 


switchback (b) throwback (c) fullbac!. 


17 To conserve filing space, books apn | 


documents are now being (a 


Squeezed into compact bales by hy- 


draulic presses (b) photographed < 
motion-picture film for inspectio 
through an enlarging viewer (c) rea 
aloud for phonographic recording. 


18 A device to read a graduated scal: 

with high precision is known as 4 
(a) vernier (b) decrement (c) termi 
nator (d) megger. 


19 Coaxial cables (a) support larg= 


suspension bridges (b) transmit 
television programs (c) operate smai! 
rotary tools through flexible shafts. 


20 A substance that promotes 

chemical reaction, without under 
going any chemical change itself, i 
called (a) an oxidizing agent (b) a re. 
ducing agent (c) a catalyst (d) an 
ester (e) an isotope. 


21 A rhombus is (a) a popular Cu- 

ban dance (b) a puzzle in which 
words or syllables are represented by 
pictures (c) a rain-bearing cloud of 
uniform gray color (d) a lozenge- 
shaped geometrical figure. 


2? 2? Wire of any desired size is pro- 

duced by drawing the metal 
through a (a) bushing (b) mandrel (c) 
tap (d) die (e) pillow block. 


23 A celebrated mirage is known as 
the (a) fata morgana (b) passo 
Romano (c) Mona Lisa (d) miasma. 


2 A What makes tap water sometimes 

look milky is (a) carbon dioxide 
gas (b) precipitated chalk (c) air 
bubbles (d) a compound formed from 
iron in the pipes. 


2 5 A dangerous habit-forming drug, 

in which a_ widespread illicit 
traffic has developed in recent years, 
is called (a) curare (b) marijuana (c) 
tung oil (d) luminiferous ether. 








O/ 











SSS Y, 
A) 











spindle clamp bed 
tailstock live center 








Can you label the parts of this lathe correctly? You'll find their names in the list 
below. Fill in the blanks and compare your labels with the answers given on page 99 


‘dead center 
tool rest 





faceplate 
tail spindle 


cone pulley 
headstock 
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hy- URRY WATSON, TH 
. > SMELLING Saurs ! 
ea 
al 
S 
- 
rg 
mi 
lal. 
= MANY NATURALISTS NOW SAY THAT THE OPOSSUM DOESN'T REALLY “PLAY DEAD” 
WHEN FACED BY DANGER, BUT COLLAPSES FROM FRIGHT TESTS HAVE SHOWN 
. THAT AT SUCH TIMES THE CREATURE'S BREATHING IS AFFECTED AND ITS 
“ SURFACE BODY TEMPERATURE is. LOWERED —IN OTHER WORDS, HE'S JUST 
- FAINTED, THAT'S ALLA. . 
Pr. i : * @ 
Su- STRANGE SEA SHELLS 
ich ® CALLED LAMP SHELLS - 
by CAN HEAVE TO AND WHeN TULIPS WERE INTRODUCED 
of THROW OUT ANCHORS INTO EUROPE AROUND 1600, THEY 
ge- THAT HOLD THEM SO STARTED A GAMBLING CRAZE? 
FIRMLY THAT EVEN THE FORTUNES WERE PAID FOR RARE 
HEAVIEST SEAS CANNOT VARIETIES OF BULBS, UNTIL THE 
ro- TEAR THEM LOOSE? DUTCH GOVERNMENT SUPPRESSED 
tal STRANGER STILL, THESE THE “TULIPOMANIA’IN 1636.7 
(ec) ODD CREATURES ARE 
NOT MOLLUSKS BUT WORMS? 
Sso SOME INSECTS 
ma. APPARENTLY 
POSSESS & 
_ MYSTERIOUS 
ide POWER OF SECOND 
air SIGHT? ONE OF 
ones THE PARASITIC 
RUBY WASPS 
STRANGELY 
ug, SENSES JUST 
ict WHEN AND 
irs, WHERE THE 
fe) MASON WASP'S sit a 
prgrenteies 2 THE LARGEST PLANT INTHE SEA— >, 
COCOON INSIDE AND THE TALLEST IN THE WHOLE WORLD- 
THE SHELL OF HARDENED MUD, AND DEPOSITS ITS EGGS RIGHT WHICH GROWS UPTO 000 FEET LONG /. 
ON THE COCOON / AND THE CHALCID FLY, ANOTHER PARASITE, ota 
SIMILARLY LOCATES THE MASON BEE’S CELLS THROUGH THE THICK 
| WALLS OF THE NESTS 


QUEEREST OF ALL SHELLS 
THAT ANCHOR THEM- 
SELVES IS THE 
WATERING -POT aa 
SHELL FOUND INTHE ° 
RED SEA. WHEN — 
EXCITED, THE ANIMAL 2 
SPRINKLES WATER iB 
THROUGH HOLES AT 
THE TOP OF ITS BONY 
TUBES ITS RUFFLED 
ANCHOR IS SO FIRMLY 
MOORED THAT THE 
CREATURE MAY BE 
TORN APART WITHOUT 
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LIKE A HUMAN HOUSEWIFE, THE POCKET 
MOUSE GOES MARKETING WITH HER 
SHOPPING BAG. IT 1S THE ONLY NORTH 











AMERICAN MAMMAL THAT HAS EXTERNAL THE A 
POUCHES FOR CARRYING FOOD —REAL ee cats ee cares 
HAIR-LINED POCKETS IN THE CHEEKS SMALL THE ACTUAL SHELL 1S 7 


FOR BRINGING HOME THE BERRIESZ 
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New Appliances 





TOOTHBRUSH AIDS. Slipped around the head of ; 
toothbrush, the metal guard below prevents waste ar 
mess in using powder. The lower picture shows a nove 
dispensing cap for tube products, which allows pas! 
to pass through and then closes itself automatically 














SWING-OUT BROILER. Attached to the door 
of a new gas range, the broiler compartment il- 
lustrated below swings out of the oven for easy 
inspection, turning, or removal of broiled foods 

















WAFFLE MOLD. Made of 
cast aluminum and attached 
to an L-shaped handle, this 
odd waffle mold is dipped in 
batter and placed in hot cook- 
ing oil. As the batter expands 
the mold is lifted and the 
waffle automatically drops off 


ADJUSTABLE EGG 
BEATER. 

convenient angle, 
handle of an improved 
egg beater is equipped 
with an adjustable grip 
that makes it easy ¢ 
use. Special design of 
the dasher blades ‘s 
said to end splashing 
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for the Household 





FAUCET WATER HEATER. Hot water is produced 
right at the tap by the electrical fixture pictured 
below. Turning the hot-water faucet automatically 
switches on an electric arc that supplies the heat 


EXPANDING MIXER. Operated by pumping 
the handle up and down, the ingenious mixer 
below has a dasher unit that is expanded by 
centrifugal force to conform to the size of 
any vessel, from a wide bowl to a small jar 








REFRIGERATOR-BOTTLE FAUCET. Liquids are 
drawn from this refrigerator bottle by press- 
ing the button on the self-venting faucet, which 
is not affected by acids in fruit juices or wine 














horiz 





COMPRESSED WASHCLOTHS. Cotton 
washcloths, compressed into small disks 
and packed in a cardboard cylinder, are 
handy in traveling. Placed in water, each 
swells into a thick pad six inches square 


FOLDING GARMENT RACK. Mounted 
on a closet door, the rack shown at 
the left holds six clothes hangers. The 


ontal bar swings up and locks in 


place, holding garments in small space 
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Harry filled the barrel, and Gus clamped the 
motor to a block of wood in the vise so that 
its propeller was in the water. Then he poured 
fuel in the tank and pulled the starting cord 








plain. “Father has had a littl 
trouble—” 

“My dear, I’m quite capable 
of explaining this unfortunat« 
affair to Mr. Wilson!” the pro 
fessor snapped. “For many 
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¢ GUS GIVES SOME TIPS ON 


Outboard Motors 





By MARTIN BUNN 


T WAS a midweek afternoon in the 
Model Garage. In the little office, in- 
dustrious Joe Clark was happily en- 
gaged in making out the customers’ 

monthly statements. From the depths 
of the greasing pit outside came, hol- 
lowly, the voice of Harry, the musical 
mechanic, raised in lugubrious song. 
Gus Wilson listened to it as he took 
apart a balky carburetor. “Why don’t 
these kids ever sing anything cheer- 
ful?’’ he wondered, his thoughts on the 
ragtime of his youth. 

A car stopped in the driveway, and 
Gus heard the crunch of footsteps on the 
gravel of the yard. Then a peppery 
voice snapped: 

“Mr. Wilson, I’ve been defrauded!” 

Gus didn’t have to look up to know 
that it was Professor Clapp. The pro- 
fessor had been staying up at his cot- 
tage at Coldspring Lake since the 
closing of the local high school over 
which he tyrannized, and the Model 
Garage hadn't seen much of him. 

“Hello, Professor,” Gus said, grin- 
ning. “What’s that—you’ve been de- 
frauded? Well, just step into the office 
and talk to Joe Clark about it. He’s 
the fellow who takes care of that branch 
of our business!” 
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Professor Clapp refused to smile. “It 
isn’t the Model Garage that has de- 
frauded me—this time,” he conceded 
grudgingly. “It is another—another 
dealer in motors. And in addition to 
being cheated, I have been made to look 
like a fool before every one at Cold- 
spring Lake!” 

Gus had to bend over his workbench 
to hide a grin. Before he dared to raise 
his head, another voice joined in the 
conversation with: “Why Father, it re- 
ally wasn’t that bad!” The voice be- 
longed to an auburn-haired young 
woman with violet eyes and a piquant, 
freckled face, dressed in a play suit that 
revealed a generous length of sun- 
browned legs. 

“Why, Bev!” Gus said, wondering at 
the remarkable transformation that a 
couple of years away at school had 
made in the professor’s scrawny, red- 
headed daughter. She smiled at him, 
and called “Bring it in, Harry, please.” 
Harry, beaming through the black 
grease with which his face was liberal- 
ly smeared, came in carrying a large 
brown canvas bag that seemed to be 
heavy. 

“It’s just this outboard motor, Mr. 
Wilson,” Beverly Clapp started to ex- 





years, Mr. Wilson, I have been 
an ardent devotee of the pas. 
time of rowing. But my daugh- 
ter, like all the young people 
of this unfortunate time, has 
succumbed to the lure of speed. 
All summer she has been pes- 
tering—has been trying to in- 
duce me to buy an outboard 
motor for my boat. While we 
were spending a few days at 
the seashore last week, I yield- 
ed. From a dealer said to be 
reputable I purchased, second- 
hand, this outboard motor. 

“IT took it to our cottage at 
Coldspring Lake. Following 
the dealer’s instructions to the 
letter, I attached it to the stern 
of my boat. After some little 
effort, I started it. For a few 
minutes it ran smoothly, and I 
confess that I found the swift 
motion through the water en- 
joyable. But my enjoyment 
was short-lived. The motor be- 
gan to make a terrible rattling 
racket. It would slow down, 
nearly shaking me to pieces, 
almost stop, then run again at 
its full speed. 

“The erratic movements of 
my boat, together with the in- 
sufferable noise of the motor, 
attracted the attention of my 
neighbors sitting on their lake- 
side lawns and of the crowd of 
young idlers on the yacht-club 
float, who soon were roaring 
with empty-headed laughter. 
Hoping that among them there 
might be one with sufficient in- 
telligence to adjust the infer- 
nal contraption, I headed for 
the float. 

“When I was close to it, I pressed the 
button marked ‘stop,’ as directed by the 
dealer. The motor did not stop. In- 
stead, it speeded up without warning. I 
crashed into the side of a canoe, doing 
considerable damage. In my frantic ef- 
forts to turn back into open water, I 
somehow reversed the motor, causing 
my boat to run backward into a new 
mahogany runabout, and seriously mar 
its finish. 

“At last I succeeded in getting my 
boat back into the open lake. My fur- 
ther efforts to stop the motor were 
fruitless. So I had to circle around and 
around, now fast and now slow, listen- 
ing to the laughter and jeering remarks 
of the idiots on the float. It wasn’t un- 
til my fuel was exhausted, and the mo- 
tor stopped, that I was able to row back 
to my cottage. Never have I been so 
humiliated!” 

Harry was grinning openly. Gus 
tried to keep his face straight as he 
leaned over the outboard and started to 
take it out of its bag. ‘It’s a long time 
since I’ve had anything to do with these 
put-puts,” he said, “but maybe I can 
put this one right.” 

“Put-put it right,” Bev said demurely. 
That gave Gus (Continued on page 101) 
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Bo EVERAL new ideas for 
8 the 1938 contest season 
a, are embodied in this eas- 
S, ily built model plane, the 
ut Experimenter No. 3. First is 
the single strut landing gear, 
of which reduces parasitic drag, 
i- and the double rudders to 
r, provide ground stability. Sec- 
y ond is the simplified keel con- 
“ struction, which aids in 
“ streamlining. Third is a new 


method of making a propeller 
& spinner and an improved rear- 
hook assembly. 


€ Fuselage. The precut up- 
Ae per and lower longerons are 
- shaped from sheet balsa after 
ol the plans have been drawn 

full size. Place the balsa sheet 
e under the drawing and prick 
“ pinholes along the curve. Then 
; superimpose the side longe- 


rons over the plan and pin in 
& place. 

Set the upper longeron 
above the sides with tempo- 
& rary supports and cement in 
the braces. The end of each 
brace that is glued to the side 
longerons is cut at an angle, 
’ but the other end is allowed 
to protrude and cut to size 
after the brace has been fixed. 
When all the braces are in 
place and cut, cover the up- 
per longeron with a soft cap- 
ping strip. Cement temporary 
Cross braces in place, and re- 
move the assembly from the 
pin jig. 

Make the lower portion 
§ milarly, but before complet- 
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- BUILDING A 
|Contest 


| Winner 


: SPEEDY MODEL PLANE 
. EMBODIES NEW IDEAS 


iig the nose, make the plug from balsa 
é3 shown, with a square piece cemented 

the rear. Using the plug as a guide, 
{il in the nose portion with %-in. sheet 
lsa. Arrange the rear hook as shown. 
ie brass bushings are best inserted 
t-fore the upright pieces are cemented 


Starting to wind the motor, which consists of six strands 
of '/g-in. rubber. The model has a wing spread of 20!/2 in. 


in place. Cement the 1/16-in. square 
stringers as indicated. The landing 
gear may now be cemented in place. 
Wing. Make a full-size drawing and 
cut ribs and trailing edges to shape 
from sheet balsa. The edges are made 
like the longerons. Cut all ribs the same 







The unique one-strut landing 
gear is simple to make and 
cuts down the parasitic drag, 
while the twin rudders give 
the needed ground stability 


size because they are tapered by meas- 
uring the distances from the spar cut-in 
to the leading and trailing edges. Be- 
fore cutting off the lower flat camber, 
make the two tapered spars, % by % 
in. at center and &% by 3/16 in. towards 
the tip. Mark the rib positions on them 
and insert the corresponding rib. Note 
how much the rib protrudes below when 
the spar is pushed into the slot, and cut 
off the excess. Towards the tips, the 
rib ends may be larger than the edges, 
but just sand the upper camber to suit. 

The wing is made in two pieces. First 
slip the ribs on the spar while it is 
superimposed on the drawing; then ce- 
ment the precut trailing edges. Bend 
the leading edge while cementing it. 

Remove from the jig, sand trailing 
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3ALL- BEARING 


WASHER 
LEAVE CONSTANT. 


DETERMINED BY SPAR DEPTH 





PROPELLER BLOCK 
%e" x{ ¥," x 8" 


Complete working drawings of the Experimenter No. 3, with a scale in inches. The design is by Zaic, construction by Roger Hammer 


edge to taper, clean up tips, and bevel 
spars for the proper dihedral angle. 
Cement the two wing halves together, 
being sure they have identical inci- 
dences. Finally; cement 1/64-in. sheet 
balsa along the leading edge as shown. 
Stabilizer and Rudder. Follow the 
drawings and be sure the wood is 
strong. The rudders are fixed to the 
stabilizer after they are covered. An 
extra cement coat over the rudders will 
allow adjusting without cracking. 
Covering. Use yellow paper, cover- 
ing wing and tail first. Then cement 
wing to fuselage. Run an extra piece 
from the side longeron to the center 
spar through the paper. Cover the fuse- 
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lage, and use several small pieces at 
fuselage and wing junction. Note that 
1/64-in. balsa is used on the section 
behind the nose plug. Mist-spray the 
whole job and coat with clear dope. 

Filleting can be done, if desired, by 
cementing a piece of sheet balsa to the 
trailing edge and then filling the deep 
triangle with stiff writing paper. Paint 
the nose and wing with blue dope or 
enamel approximately as _ illustrated. 
Masking tape will help in outlining the 
painted area. 

Propeller. Note that the blank is ta- 
pered from the center to the halfway 
point before the carving is begun. The 
lower camber is first completely carved 


and finished, and be sure to give a bit 
of undercamber. The upper camber is 
carefully cut to correspond and so that 
it tapers from the center out, forming 
a sort of airfoil. The outline is easily 
made if the sharp corners where the 
various diagonals cross are rounded be- 
fore carving; then only the tips need 
shaping after carving. Sand smooth 
and apply several coats of dope and 4 
final coat of color after the spinner anc 
freewheeler are fixed. 

Cement disks of balsa on the hub s 
the spinner shape can be built up |! 
cementing several balsa strips to them. 
If the propeller shaft is fixed and no 
freewheeling is used (in that case, in- 
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crease the dihedral to 3 in. to take care 
of the still prop in the glide), extend 
the strips to a point, and also extend 
them over the larger disk to cover the 
ball-bearing washer. If freewheeling is 
used, make a balsa cone tip and cement 
it to the winding end of the shaft. In- 
sert the shaft into the plug bushing and 
bend the motor hook. Note the extra 
hook-back on which a rubber band is 
started and ended to bind the hook into 
a ring when the rubber is in place. 

Checking and Flying. The motor— 
six strands of \-in. flat rubber—is in- 
serted by dropping it through the nose 
opening. A rear opening is not essen- 
tial because the motor can be seen by 
holding the model in front of a light or 
against a bright, sunny sky. When the 
rubber end is in position over 
the rear bearings, the pin is 
pushed through. If a small 
opening is made at the rear, 
the rubber may be threaded 
through with a wire hook, 
and the hole covered with cel- 
lulose tape. 

The model balances by hold- 
ing it at the tips where the 
spars are. If necessary, add a 
bit of modeling clay io bring 
the center of gravity to about 
this point. Check the incidence 
and look out for warpage, es- 
pecially on the stabilizer. 
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wn it comes to inside 
dope on contest flying, 
model airplane champions 
everywhere rely on Frank 
Zaic’s “Model Aeronautics Year 
Book.” An outstanding author- 
ity in his field, he gives in this 
exclusive article his ideas for 


improvements it will pay to use 


Assembled wing 
and fuselage be- 
fore being cov- 


propeller, nose 
plug, and landing 
gear. Right, the 
streamlined _fuse- 
lage is unusually 
easy to construct 














7 
ered. Left, the <n eres eer Tm} 








The wing framework superimposed over a full-size drawing. 
Actually, the wing is made in two halves, the ends of the 
spars are beveled to give a dihedral angle of 2!/2 in., and 
the parts then cemented together. Left, ready for covering 








Set the model on ground, lift the tail 
slightly, and give a gentle push. It 
should rise about a foot off the ground 
and commence a shallow glide. Then 
wind the motor about 100 turns. After 
that, if conditions permit, try it fully 
wound. If tests are unsatisfactory, 
check for warpage. Bend up the stabil- 
izer’s trailing edge to correct diving. 

The original model has been dupli- 
cated several times, and every one has 
performed well. One was a high-speed 
job that clocked about 50 m.p.h., but 
solid wings and a hardwood prop with 
plenty of power were used. In calm 
weather with light risers, a minute and 
a half was clocked, and the model has 
traveled well over 1,000 ft. in windy 
weather. 















































* 


eT a 


i= 






57 





The glass, which 
slides in felt 
channels, is kept 
closed by flat 
springs applied 
as shown below 





METAL CHANNEL 
weg straps to this) 


F 


PLYWOOD 
INTERIOR 
hm WALL 






MOLDING 





ANNEALED 
SPRING 
STEEL 


_ 





\ 
COPPER 
RIVET 























Window Closed Window Onen 





F YOU desire to install rattleproof win- 

dows in a homemade house trailer, 
but cannot afford expensive hardware, 
this device will serve the purpose very 
well. The window is pulled up by means 
of a strap, and a light steel spring 
keeps it in ‘position. Large windows re- 
quire two springs and two straps. 

Paint the inside of the window wells 
with asphaltum paint and provide for 
drainage at the bottom. Tack felt chan- 
nels along the inside of sides and top of 
the window opening. Have auto glass 


Easy Method of Installing 
Windows in House Trailer 


cut and ground to run smoothly up and 
down between the channels. Attach a 
metal window channel to bottom of 
glass and fasten a cotton web trunk 
strap to this to pull the window up. 

For the spring, use annealed steel 
from an old, heavy clock spring or ob- 
tain a piece of annealed spring steel 
about 1/32 in. thick and % in. wide. 
Bend to shape, round all corners, and 
polish; then retemper and install. Ce- 
ment felt to the spring where it touches 
the window glass.—FLOYD M. MILLER. 


Six Painted Emblems for Canoe Paddles 


CANOEISTS can give a touch of indi- 
viduality to their equipment by decorat- 
ing their paddles. Six designs are sug- 
gested. A, for example, is appropriate 

















The chosen design is brightly painted on 
the canoe paddle and repeated at the bow 
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for a fisherman, D for the canoeist who 
likes swift streams and rapids (the de- 
sign being the Indian totem for “swift 
current’’), and # for an expert swim- 
mer. First draw the selected design on 
a large piece of paver, then transfer 
it to the blade of the paddle. 

Paint with bright colors, especially 
A, B, and HE, and when dry, outline the 
designs in black or dark blue, and apply 
two coats of transparent spar varnish. 
The same design may be used smaller 
in a circle on both sides of the canoe at 
the bow as at F.—GRAY WOLF. 


Horseshoe Coat Hooks 
Symbolize Good Luck 


OLD horseshoes, which have so long 
been a symbol of good luck, may be 
converted into attractive coat hooks or 
costume hangers for use in a cabin, 
ranch house, hunting lodge, or any 
place where there is an interest in 
horses. Heat the calk part of one end 
of the shoe, hammer it to form a flat 
surface, and make a half twist an inch 
or two from that end so the shoe may 
be screwed against the wall as shown 
below or on a costumer. A dull oxidized 
iron finish may be given the shoe by 
applying sufficient heat to make the 
iron red-hot.—GEORGE A. SMITH. 


——— 
id Zy y 


One end of the shoe is heated, hammered 
flat, given a twist, and drilled for screws 


gme—=—= Glass Usedas 
Glue-CanTop 


MUCH better 





er of the conven- 
tional _liquid-glue 
can is a small glass 
caster cup of the 
type used under ta- 
ble legs. Placed upside down over the 
opening, it never sticks because the 
glass does not touch the rim of the 
opening. It also serves as a convenient 
place on which to lay the paddle or 
brush.—DONALD R. FOSLER. 


Tennis-Court Edge Returns Passed Balls 


MANY tiring steps to retrieve tennis 
balls may be saved by placing a 45-deg. 
incline along the entire length of the 
backstop and side walls of the court. 
The incline can either be permanent or 
made in removable sections of conven- 
ient length. It is formed by nailing %4- 
in. boards to 45-deg. supporting blocks 
about 1 in. thick, placed from 4 to 5 
ft. apart. The width of the incline 
should not be less than 4 in. A good 
job can be done by using two 3-in. 
strips of tongue-and-groove flooring, as 
shown. With this width, most passed 
balls will return almost to the feet of 
the player at the base line. A coat or 
two of paint will help protect the wood 
from decay.—K. F. KEITH. 








When a passed ball 
strikes the incline, it 
usually rolls back to 
the feet of the player 
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Besides holding books, this useful piece of built-in 
furniture has an extra wide top that serves as a table 


OW bookcases, built to fit under wide windows, 

are very useful and add much to the appear- 
ance of a room. In the design illustrated, the 
top is wide enough to serve as a table, and the 
modernistic end compartments may be used for 
other things besides books, such as bowls, vases, 


smoking accessories, large magazines, or sewing materials. 

The dimensions should be modified to suit the window under 
which the case is to stand. After cutting and planing the 
partitions and shelves, make four dadoes in each partition. 
These are easily cut with a dado head if a circular saw is 
available. It is advisable to make the dadoes a little narrower 
than the thickness of the shelves, then cut the shelf ends to 
exact thickness. This is done by placing the upper surface of 
each shelf against the ripping fence and running the ends 













over the saw table should not be changed. 
perfectly fitting joints are assured. 


screw the plywood back to them. 








tions. 

















with three coats of thin shellac. 


used instead.—HERMAN HJORTH. 


Details 

















AN OLD mucilage bottle of the type 
illustrated at the left, when washed 
out and filled with water, is a neat and 
efficient moistener for envelopes and 














An empty muci- 
age bottle is 
illed with wa- 
ter and used 
is at the right 
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Top and front views of the case, and details of the dadoed shelves and method of fasten- 
ing the top. The dimensions are merely suggestive since the piece must fit the window 


Mucilage Bottle Moistens Envelopes 





stamps. If the rubber tip 
is rubbed lightly over the 
gummed surface as il- 
lustrated, just the right 
amount of water will be 
applied.—PAUL AMES. 





This is the idea of a 
five-year-old boy and was 
forwarded on his behalf 
by his uncle, Charles M. 
Dorris. Other boys have 
contributed excellent sug- 
gestions to the Home 
Workshop in the past, 
but Paul is the youngest 
contributor of whom we 
have any record. 


in Burning Off Paint 


plated fittings.—W. C. 





over the saw so that the waste is removed on the underside 
of each shelf. It follows that the height of the dado head 
In this way 


Glue together the main parts; screw two pieces of %-in. 
plywood backing to the rear edge of the outer partitions; 
then glue the rounded end shelves into their dadoes and 


The lower rails are screwed to the lower shelves and the 
back. Strips 4 by 1% in. are glued to 
the front edges of the partitions, thus 
covering the dado joints. The top may 
be fastened with %-in. square cleats 
screwed to the inner sides of the parti- 


The bookcase illustrated was made of 
* birch, stained dark brown and finished 


first two coats were rubbed down with 
No. 2/0 steel wool, the last with No. 
6/0 or 280 waterproof sandpaper and 
crude oil on a wooden block covered 
with cloth. A varnish finish, may be 


Flame Spreader Is Aid 


A FLAME spreader made from sheet 
iron and applied to a blowtorch as 
shown enables old paint to be burned 
off with less danger that the concentrated 
part of the flame will scorch the sur- 
face. Paint may also be removed close 
to window glass or to polished metal or 








Hull nearing com- 
pletion but before 
the inside is painted 


N FITTING the planks of our new 
fisherman’s outboard boat (see P.S.M., 
June ’38, p. 55), it will simplify the 
work to put in the battens as they are 

required, rather than all at once. 
After each plank is fitted, mark along 
its edge on the frames for the center 























Although intended chiefly for use with outboard motors ranging from 3 to 16 horse- 
power, the boat handles exceptionally well with oars. It is II ft. 6 in. in length 


line of the batten. Fasten battens 
to frames with 1-in. No. 7 screws. 
There will be five bottom planks 
on each side of the keel. An 
ordinary pencil compass will come 
in handy in fitting one plank to 
the next. 

Start with the bottom planks 
next to the keel—the garboards. 
They will have to be wrapped 
in rags and steamed with boiling 
water at the forward ends. Use 
4-in. planks for the garboards; 
6-in. can be used for the other 
bottom planks, and 4-in. widths 
for the sides. Before these planks are in 
place, notches should be cut in the 
frames, next to the keel, so that water 
can run from one part of the boat to 
another. 

The planks below the water line 
should be left open about 1/16 in. at the 


DASHBOARD 
SHEER GATTEN 


INWALE 





The rowing seat may be made removable by notch- 


ing the seat frame over a cleat screwed to the side 
frames. Right, a stern view of the completed boat 








TRANSOM FRAMES 


joints to allow for swelling. After the 
first three planks on each side of the 
keel are in place, put on the bottom 
side planks and fit them to the forward 
ends of these three planks. Then the 
side planks should be dressed down 
flush with the chines; the last two 
bottom planks on each side will merely 
lap over them. 

Just before screwing down each plank, 
coat with marine glue the battens, tran- 
som and transom frames, stem, keel, 
chines, and all joints that need to be 
waterproof. Then lay a strip of cotton 
flannelette over the glued surface and 
coat the cloth with glue. The battens 
that cover the bottom transom seam 
should be made water-tight in this 
manner. No cloth or marine glue is 
necessary in seams above the water 
line. 

When fastening a plank, first clamp 
it in place and then drill 
holes for the screws. 
Use a stop on the drill 
so that all holes will be 
the right depth. The 
screws should be coun- 
tersunk enough to allow 
for covering later with 
seam composition or 
putty. 

Screw the planks 
down with flathead 
screws as follows: (1) 
Into transom frame, 2 
double row of 1-in. No. 
7, spaced not over 1 in 
apart; (2) into stem, 
1%-in. No. 8, spaced 
about 1 in. apart; (3) 
into keel, chines, inner 
chines, and frames, 1-in. 
No. 7, spaced 1% to 2 








in. apart. The planks 
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The planking is 
started with the 
planks on each 
side of the keel. 
Boiling water is 
used to help in 
bending them at 
the forward end 














Cross-section drawings at 
two of the stations. The 
garboards—planks nearest 
the keel—are fitted to the 
stem as illustrated below 






























he can be fastened to the battens with 1- in case a plank ever needs 
he in. copper or galvanized nails spaced 2 to be removed. If screws 
m in. apart. Unless very soft wood is are used, the battens should 
rd used for planking, holes will have to’ be spruce 1% by 1 in. 
ne be drilled for the nails. Clinch the Before the top side planks 
m nails by first knocking them over from are put on, the boat should 
TO inside with a hammer, then hammer-_ be removed from the form 
ly ing on the head while holding a piece and set right side up on 
of iron against the nail on the inside horses. It will be neces- 
k, of the batten. The planks may be sary temporarily to remove the deck putin place. Fasten with 1%-in. No. 8 
n- screwed to the battens with %-in. No.6 frames to do this. The breasthook and 2-in. No. 10 screws. 
I, screws instead of clinch nails. This is should be fitted and fastened to the After the side planking is finished, 
ye more work, but will make repairs easier sheer battens before the top planks are the entire inside of the hull should 
mn be given a coat of paint. Be- 








id fore starting work on the deck- 


1s Planks are fitted more easily ing, true up the sheer line, 
mn if the battens are put in one deck beams, and breasthook. 
is by one as required. Below, Bevel the battens and planking 


the planks are fastened to the 


ialiche ath Gals os iden along the sheer line and also the 


top of the transom so that the 
decking will fit perfectly. The 
inwales should be notched slight- 
ly into the side frames and 
fastened with 1%-in. No. 8 
screws. The transom _ braces 
should be at least % by 2%% in. 
and fastened securely to the 
transom frame and frame No. 7, 
as shown in the last drawing, 
with several 2-in. No. 10 screws. 
Deck battens for the aft decking 
should be notched into the tran- 
som frame and screwed firmly 
to help brace the transom. Onlya 
center batten is necessary for the for- 
ward decking. The decking is laid in 
4-in. widths, nailed or screwed as de- 
sired. 

Blocks to hold the oarlocks should be 
fitted between the sheer battens and 
inwales between frames Nos. 5 and 6. 
Make the seat frames from the same 
material as the frames, and the seats 
themselves from left-over planking. 
The rowing (Continued on page 91) 
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Wind-Driven 


enerator 


SUPPLIES ELECTRIC CURRENT 
FOR A SUMMER HOME 


wise, and place one in each slot with the 
ends extending an equal distance as the 
winding progresses. The paper may be 
obtained wherever motors and generators 
are repaired. 

The armature winding requires 11% lb. 
of No. 20 celenamel wire. Cotton-enamel 
may be substituted, but the generator will 
require a higher speed since fewer turns 
can be used. In that case, see that each 
coil is reduced the same number of turns. 
Number the armature slots from 1 to 14 
with a sharp tool, and the corresponding 
commutator bars from 1 to 28 (Fig. 1). 

Divide the wire into two equal amounts, 
wound on separate spools, as two wires 
are wound together. Solder two ends of 
wire in slots 6 and 7 of commutator, place 






































Winding the arma- 
ture. Two wires 
} are wound at once 

j and they are kept 
parallel in the 
slots to save space 





By 
‘KENDALL FORD 


Paper is put in slots as 
winding progresses. Be- 
low, rewound armature 


LECTRIC current for lights and twenty-eight bar commuta- 
radio in a vacation home may be _ tor, such as is used on the 
obtained at a cost that should Ford A, Chevrolet, Plymouth, 
not exceed ten dollars by building and Pontiac. 

a wind-driven plant from a used auto- Remove the cut-out coil 
mobile generator in good condition and from the generator, noting which 
some odds and ends of materials, most terminal is connected to the gen- 
of which may be obtained from salvage. erator terminal. Remove arma- 

The generator may be geared up for ture windings carefully. Note 
proper speed, but it is much better to arrangement of original arma- 
rewind it to run at a greatly reduced ture coils. Clean slots in commu- 
speed. Practically any type of auto-_ tator bars with a hack-saw blade. 
mobile generator may be adapted, but Cut fourteen pieces of insulating 
the outfit described is built around a_ paper, 2 by 2% in., fold length- 


14 1 > ARMATURE 
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SIS No. 20 GAUGE 
->> GALVANIZED IRON 


24 






Field coil with 
one side of wind- 
ng form removed 


CABLE 





the two wires in armature slot 1, and 
continue around to armature slot 7, 
then back through armature slot 1, and 
continue winding until fourteen double 
turns have been wound on the arma- 
ture. Connect the coil ends to com- 
mutator bars 7 and 8 (Fig. 2). For 
clearness; one armature wire is shown 
as a solid-line, the other as a broken 
line. Save space, all wires in the 
armat@m slot should be parallel with 
each oti@r. Press them in with a flat 
piece of -fiber or wood. 

Connset ends of coils to commutator 
exactly as in Fig. 2, so mark the wires 
as the coils are being wound, or test the 
coils with a dry cell and buzzer before 
they are connected to the commutator. 


rr Fe 








ORILL AND TAP 


% U.S.S. 


Sompleted generator, 
oropeller, and vane. At 
ight is a close-up of 
the generator showing 
1 pulley and the cable 
or adjusting the vane 
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COPPER OR STEEL 








9x x, ’ 


ANGLE IRON 
42" LONG 


FIG.6 
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prin 47 











RIVET OR BOLT 
L 6" 
ya 

















BRAZE OR SOLDER 


Continue this pro- 
cedure until the arma- 
ture is completely 
wound. See that the 
solder does not bridge 
two sections of the 
commutator. 


TO BLADE 


SPACER 


% THREADED 
ROD 





SSS 3gxE THREADED ROD 

















ADJUSTING NUT 


TERMINAL SCREW 
INSULATED FROM 
ANGLE IRON 


























THREADED 
ROD 


COLLAR 
14 PIPE 


BEARING 
COVER NOT 









Cut the insulation 
paper off about % in. 
above the armature, 
fold the ends _ into 
the armature slot, and 
hold down with a fiber 
or wood wedge similar 
to that used on the 
original winding. 

Paint the (Con- 
tinued on page 93) 


% IRON ROD 
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FIG. 10 
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Wiring Diagtam 






FIG.12 


nf 
L 


No. 20 GAUGE 
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GENERATOR 
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GROOVE 


WIRE 
CONNECTING 
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IN PLACE 


| BALL BEARING 
AND RACEWAY 


Le 1" PIPE 


NOT LESS THAN 12° 
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CYLINDER 
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ANGLE IRON 


PHOSPHOR 


CUT-OUT AND BATTERY 










Its buoyancy makes this aquaplane easy to 
mount and ride, and it will never nose-dive 


OU need not own a powerful and 

expensive speed boat to have 

good sport with this aquaplane. 

It floats buoyantly so that even 
the slowest outboard motor can pull it 
and give some measure of the thrills of 
aquaplaning. A floating board of this 
type is also much easier to mount and 
handle, and it never nose-dives into the 
sandy bottom. 

If suitable materials are at hand, the 
board can be built in an afternoon. Here 
is what you will need: 

1 pe. 14 by 6 by 21 in. spruce, oak, 
mahogany, or pine for the stem. 

1 pe. % by 3% in. by 14 ft. spruce, 
oak, mahogany, or pine for the frames. 

3 pe. % by 1% in. by 12 ft. spruce, 
mahogany, oak, or pine for the battens. 
‘ 4pe. 4 or % by 6 in. by 12 ft. cedar, 
mahogany, or cypress for the planking. 
If, however, the motor to be used is 
about 15 h.p. or over, it is best to use 
%-in. rather than \-in. planking. 

1 pe. % by 3% in. by 12 ft. spruce, 
mahogany, or oak for the side planks. 

2 gross %-in. No. 7 brass screws; 6 
doz. 1-in. No. 8 brass screws; 1 pt. ma- 
rine glue. 

Cut the stem us shown, tapering it 
to a wedge shape so that it is % in. 
thick at the bow (front) and the full 
thickness of 114 in. at the back. Make 
the frames and drill several holes in 
each to enable any water that may leak 
in to run through to the last frame. In 
this frame there is a water-outlet hole, 
kept plugged when the board is in use. 
Note that this back frame is made of 
two 1-in. pieces screwed together. 

Build the aquaplane upside down, 
with the frames and stem laid out on a 
flat surface 1 ft. apart. The side frames 
must fit accurately against the stem 
and last frame. Coat the surfaces with 
marine glue before fastening them. 

Cut notches for the battens in the 
frames and stem, and screw the bat- 
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CAN BE 


oating Aquaplane 


By BRUCE and WILLARD CRANDALL 


EVEN A LOW-POWERED BOAT 
USED TO TOW THIS 


% 


- 19° 





tens in place. True up the entire sur- 
face so the bottom and top planks will 
fit perfectly. Screw the planks to the 
battens, frames, and stem with %-in. 
No. 7 brass screws not more than 2 in. 
apart. Lay strips of cotton flannelette 
or similar material, soaked in marine 
glue, over the joints that must be water- 
tight. Drill three holes through stem 
and planking as shown. 
After painting or var- 








| tT 
Sa =a he 


nishing the aquaplane, 
tack on toweling or rub- 
ber matting. 








Scommmennanttnadicasasan 
Stem 
22° 


If water-tight—and the 
secret of that is well-fit- 
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ting joints and plenty of 
screws—this board will 
give excellent service. 

















TOWELING OR 





RUGGER mar 





ALL OTHERS '/2"* 3% ) 

















A top view of the aquaplane with the planking partly broken away to show the framework, and 
a sectional side view. Above are the frames and stem. Frame No. 6 is made double thick 


Driveway Gate Built of Rough Boards 


F HEAVY stockade design, the 
O gate shown below is substantial 
and durable. A good type for auto 
driveways at country homes, estates, 
and farms, it is made entirely of rough 

















































boards 1 in. thick and 6 in. wide, spaced 
4 in. apart. The taller boards are 40 in. 
high; the short ones, 34 in. The end 
boards are doubled. Roundhead car- 
riage bolts 214 by 1% in. are used in as- 
sembling the gate—123 altogether. One 
longer bolt is used in attaching the 
heavy strap-iron latch. All the bolt- 
heads are placed on the street side. 
The gates can be hung on wood or 
stone posts with regular lag-screw gate 
hinges. With stone 
, posts the hangers 
[hep te.Will have to be 










































ae placed between the 
—, stones when the 
posts are being 
built. The gates are 
stained with brown 
shingle stain or can 
be painted if so de- 
sired.—HAROLD 
JACKSON. 
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Metallic Wall Pictures in Chinese Style 


ECORATIVE wall 

pictures can be fash- 
ioned with comparative 
ease from wire and sheet 
metal. The two illustrated 
are copies of Chinese 
originals. 

To make the cherry- 
tree scene, first sketch 
the drawing full size on 
paper. Obtain about 4 
ft. of heavy steel wire, 
such as fence wire, about 
1% in. in diameter. Form 
this in an 11%-in. circle 
and solder the ends with 


WOOD BLOCK 


" 


LUGS 








a butt joint, where it will 
later be concealed by the 

tree trunk. Solder on two 7A 
small rings of 1/16-in. 
wire to form lugs as 
shown, and add the bent 
wire hanger. 

By means of carbon 
paper, transfer the draw- 
ing of the tree (omitting 
the flowers, flower stems, 
and bird) to a sheet of 
copper or tin, which 
should not be any thicker 
than 1/32 in. Cut out 
the silhouette with tin- 
ner’s shears. Reverse the 
metal, place it on a block 
of soft wood, and indent it as indicated 
with a blunt punch. Then peen the 
edges with a small hammer over the 
edge of the wooden block. The smaller 
limbs may be beveled into a semblance 
of roundness with a file. 

Place the tree within the frame and 
solder it with butt joints at the two 
spots where the upper limbs touch the 
frame. With a small hammer, peen the 
base of the tree down on the frame, hold 
it with small clamps, and solder secure- 
ly from the rear. 

From the scraps of metal remaining, 
shape and drill or punch twenty pieces 
for the flowers like A, and twenty like 
B. Crimp the petals and centers into a 
realistic shape over a block of soft wood 





























WHEN 
CUTTING, 
ALLOW FOR 
LAPPING OVER 





















































ACTUAL 
sa | — 


with the bluntly convex end of a %-in. 
round punch. Assemble the flowers with 
rivets, the heads being uppermost. 

Cut short pieces of 1/32-in. wire for 
the stems and solder them flat on the 
back of the flowers. Then solder the 
stem ends to the tree limbs. 


Split Pieces of Rubber Hose Train Vines 
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Large Magnet 
Holds Tools 


A LARGE, 
horseshoe magnet 
mounted over the 
bench forms a handy 
holder for small tools. 
They can be removed 
and replaced quickly. 


TO TRAIN a Climbing vine on a fixed trellis 
in such a way that the vine may be removed 
in the fall for mulching or covering, cut a 
number of short sections from a length of 
bath hose, split these along one side and 
tack them on the trellis as shown. The sec- 
tions may be opened for inserting the vine, 
but close around it when released and hold 
it securely.—G. E. HENDRICKSON. 


powerful 





Innumerable designs 
in silhouette 
be cut from copper 
or tin with a pair 
of tinner's shears 








can 





Above, an attractive flower pattern. 
Left, full-size drawings of the bird 
and flowers. Parts A and B are fas- 
tened with rivets and crimped to shape 


Crimp the flowers marked X to rep- 
resent half-opened buds. Now cut out 
the bird and solder it in place from 
the back. 

Apply a metallic priming coat and 
a finishing coat of glossy black enamel. 
Dry thoroughly before hanging—cC. H. 





Cleaning Mower Guards 


GUARDS on the mower or binder are 
readily cleaned with the tool shown 
above. File four or five sawlike teeth in 
the center of a 20-in. piece of strap 
iron, and bend the ends up and back. 
Use the toothed part to clean the nose 
of the guard, the square ends of the 
handles for the plates.—NORVAL WRIGHT. 


65 

















Almost any garden or back-yard entrance can be dressed up with this unusually 
attractive latticework gate. Dimensions may be altered to suit any conditions 


HIS latticework gate with side wings 

can be used at the garden or backyard 
entrance with pleasing results. White 
pine, cypress, and redwood are all good 
weather-resisting woods for such work, 
and galvanized nails must be used. The 
gate may be hung with galvanized T- 
hinges and a latch provided, or it may 
be nailed in place if the trellis is in- 
tended purely for decoration and the 
gate is not to be used. 

The gateposts are 4 by 4 in. and 10 ft. 
long, although they actually measure 
about 3% in. square. They are set in 
the ground 3 ft. apart on the inside and 
project 6 ft. 6 in. above the ground level. 
The tops of the posts are notched at 
each side to receive the segments of 
the arch as shown in the drawings, be- 





Seltzer Puts Out Fire 


SELTZER bottles, which are inexpensive 
and can be placed in convenient lo- 
cations about the home, workshop, or 
farm buildings, will serve as fire ex- 
tinguishers. Just squirt the liquid full 
blast at the base of the fire—W. W. 
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«Arched Lattice Gateway 
for the Garden 
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fore setting the posts into the ground. 

The arch is made of four segments 
cut from 1 by 12-in. material. Two 
curved tie blocks are used to join the 
center of the arch. The lower ends 
straddle the tops of the gateposts. The 
8-in. long lattice crossbars are then 
nailed around the top of the arch. The 
arch is completed on the workbench, 
then lifted to its place and securely 
nailed from both sides. 

The gate and side panels are simple 
latticework construction. The strips are 
about % in. thick and 1% in. wide, and 
twenty-six will be needed. Twenty-four 
are 4 ft. 9 in. long, but the other two, 
which go at the sides of the gate, must 
be 6 in. longer. All are spaced 11% in. 
apart. The crosspieces are lightly nailed 


Two single 4-lb. 


Camp Blankets Made into Sleeping ane 


to the shop floor, and the up-and-down 
strips then nailed to them. One strip is 
used to do the spacing with, which saves 
time and a lot of measuring. The cross 
strips and gate braces are 2 in. wide. 

The round opening at the top of the 
gate is 36 in. in diameter, and the tops 
of the gate strips are cut to conform to 
this circle. The wings are rounded off 
at the top at the same curvature, that 
is, with an 18-in. radius. 

The outer posts are 2 by 6 in. by 9 ft. 
long and are set 22% in. out from the 
gateposts. They project 5 ft. 3 in. 
above the ground and are rounded off at 
the top. The side panels are fastened to 
blocks nailed to the inside of the posts. 
The front of the latticework is flush 
with the front of the posts.—H.J. 





blankets, if cut as 


FOLD 





shown and sewed into 
a double bag, provide 
a lightweight, eco- 
nomical camp bed. 
The outside blanket 
should be of hard- 
woven fabric to stand 
wear; the inner blan- 
ket, loosely woven 
and very soft for 
warmth. In sewing, 
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whip the edges with 
an over-and-over 
stitch. Have the inner 
bag 1 in. smaller each 
way. By making the 
blankets into bags, 
you discard about 1,- 




























100 square inches from in ek he 
each and save about 
114 lb. in pack weight. 

MAURICE H. DECKER. 
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MAIN SHAFT TO WHICH 
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Use either plywood CHAMFER Migr aril 
or oy age etend PATTERN FOR LEATHER 
wood for the two 2 


CLOTH MAY BE GLUED TO THE 
| SURFACES TO STRENGTHEN RACKET. 
























paddles. Cover the 











ends of the racket 
handles with leather 




















SUBSTITUTE for a regular bad- 
minton racket can be made at a 
cost of twenty-five cents or less by the 
method illustrated. The main body can 
be of %-in. slash-grained wood (the 
slashed grain to protect against split- 
ting) or from %-in. plywood. Care 
should be taken to balance the racket 
at the throat in the same manner that 
a tennis racket is balanced. The end of 
the handle is finished with leather. 
For the shuttlecocks, small two-for- 
a-nickel, sponge-rubber balls or large 
five-centcorkswillserve. Cutthesponge- 
rubber balls in half, if they are to be 
used, and burn eight or more holes 
around the flat edge at an angle of 45 
deg. Cut off most of the quill end of 
the wing feathers from a chicken and 
insert the cut ends into the holes as 
fast as the holes are burned. The sof- 


Advertising Thermometer 
Adapted for Chemicals 


SMALL thermometers used on adver- 
tising calendars and for similar pur- 
poses are sometimes surprisingly accu- 
rate. If such a thermometer is cut out 
and inserted ina small 
vial, which is fitted 
with a one-holed cork 
to receive a glass tube 
as shown, it will serve 
for measuring the 
temperature of liquids 
used in the laborato- 
ry, workshop, and 
photographic dark- 
room. Several drops 
of mercury poured in 
the vial will make the 
thermometer respond 
quickly. 
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tened rubber will help to 
cement the feather in 
place. Place the feathers 
so that their surface is ap- 
proximately parallel with 
the curved edge of the ball. 
Trim off the ends of the 
feathers to govern the 
speed; the more feathers, 
the slower the action. Rub- 
ber shuttlecocks are faster 
than the cork ones. 

The cork shuttlecocks 
are made in the same man- 
ner except that the angle 
is only 15 deg. for the 
feathers. Glue the feath- 
ers in the small end of the 
cork and grind the large 
end round on an emery 
stone.—R. H. JENKINS. 















Cork Type 


Two methods for making the 
shuttlecocks. The rubber 
ones are faster. At right, 
a completed badminton set 





Nonsnagging Boat Anchor 


A MUSHROOM anchor for small boats can 
be made from an 8 by 1'%-in. galvanized 
eyebolt, one or two pigs of lead, and a 6- 
in. frying pan from the ten-cent store. Re- 
move the nut from the bolt, file a 4%-in. 
notch in the threaded end as shown, stand 
the bolt in the center of the skillet, and 
melt the lead in the pan over a hot fire. 
After the lead has 
cooled, the anchor 
may be lifted out of 
the pan. Its advan- 
tages are many: it 
won't snarl its line, it 
is small and compact, 
it works on practical- 
ly any bottom except 
smooth rock, and it 
will not snag on roots 
or stumps.—J. E. GUY. 
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Sails for the ‘ALABAMA’ 


F SAILS are to be set on your model 
of the Confederate commerce raider 
Alabama*, they should be fastened to 
their yards before the yards them- 

selves are placed—or “crossed,”’ to use 

the nautical term. 

Any opaque material will do for the 
sails, provided it is quite thin. So- 
called “balloon cloth” serves nicely. The 


*This series of articles began in the February, 
1938, issue. 





Main topsail and topgallant sail and their stunsails, looking forward. The 
forward side of the main topsail and one stunsail is sketched at the right 


Square sails, flags, and 
boats are shown at the 
right. Below, a jib 
with essential rigging 
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shape and size of the fore-and-aft sails 
can be taken from the rigging plan 
(P.S.M., June ’38, p. 74) by making the 
necessary enlargement of all dimen- 
sions. Paper patterns should be made 
for each sail. Separate plans are given 
in the accompanying drawings for the 
square sails and stunsails. 

The square sails should be cut slight- 
ly oversize to allow them to be bent 
around the yards to the jackstays and 
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* Me OR. 
TOPGALLANT 
SAIL 


vs 


Two anchors of 
the iron-stock 
pattern are re- 
quired. They 
may either be 
bought or made 


MAIN 
TOPSAIL 


to give a little fullness along the foot. 
In addition, of course, allowance must 
be made for the hems. 

Rows of stitching at 4-in. intervals 
can be run up and down to represent 
seams. On the fore-and-aft sails these 
rows will be parallel to the after leeches 
(edges), and on the square sails, ver- 
tical. A narrow hem is sewn all around. 

Except along the top edges, a thin 
brown cord is stitched to the extreme 
edges. To port on the fore-and- 
aft sails and abaft on the square 
Sails, loops are formed in these 
cords at the corners to make 
clews. Topsails and trysails have 
rows of reef points stitched on. 

Trysails are laced to their 
gaffs, which are placed in posi- 
tion and held there by the throat 
and peak halyards (see drawing 
near end of article). Their for- 
ward leeches are stitched to the 
mast bands at \%-in. intervals. 
The sheets are single blocks at 
the clews with cords leading to 
cleats in the deck. They may 
have a brail on each side to 
blocks at the jaws. The vangs 
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By Capt. 
E. ARMITAGE 
McCANN 










The realistic effect of the sails is enhanced by running even 
rows of stitching up and down to represent seams in the canvas 


go from near the gaff end to cleats in the bul-_ Try to visualize 
warks. The original ship had bonnets to these the "Alabama" as 
sails, which were cloths laced to their lower © real ship with 
edges, but I omitted them on the model. sailors aboard; 

Spanker is similar to the trysails except that . will help you 

: eep the details 
the sheet reeves through a hole in the boom properly scaled 
end and belays to a cleat on the boom (see the 
detail drawing of the boom in the June issue), 
and there are two brails. The boom sheet has 
a double block, and there is a single block bolt- 
ed to the deck on the midship line; and the 
ends of the tackle belay to cleats in the deck. 
There are also topping lifts from the boom end 
on either side, through blocks under the trestle- 
trees, and to the deck with a single-block tackle. 

Gaff topsail is stitched to six mast hoops 
about 5/16 in. apart. It has A 
a halyard with two single 
blocks. The sheet goes 
through a hole in the gaff, 
through a block at the jaws, 
and down. The tack leads 
down to windward. 

Jibs are stitched to their fas 
rings on the stays and have Li 
two single-block halyards to X 
the mastheads and leading 
down abaft to the pinrails. 
The downhauls are thin 
cords from the head through ™ 
a block on the stay at the Last lines of the 
boom, andthentotheknight- article, written 
head belaying pins. just before Cap- 

The fore-topsail sheet is tain McCanndied 
a block strapped to the clew; 
the standing part goes to a 
ring in the forecastle deck, and the 
hauling part to the pinrail. The 
jib sheets are double with long pen- 
nants and single blocks. The lee 
sheets are drawn tight; the others 
hang slack. 

Topsails. The head is hitched to 
the jackstay. The clew lines (two 
small single blocks) are rove off; 
the topgallant sheets are rove; 
three small blocks or beads are fas- 
tened to the jackstay on each side, 
and the yard is set in position. The 
chain (Continued on page 97) 


The finished model. 
Captain McCann set 
the yards as if the 
wind were quartering 
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The upper ring of the basket and the bottom disk can be 
turned from one piece because of the slant of the sides 


By HOWARD R. HEYDORF 


TTRACTIVE basketsmay 
be woven from wood- 
en strips with little 

difficulty by any home 

worker who owns a power saw 
and a lathe. The finished pieces 
may be used to hold sewing 
materials or fruit or for purely 
decorative purposes. 

Although any kind of wood 
may be used, the writer pre- 
fers white pine, which may be 
stained to produce the con- 
trasting effect. This material is 
light, easily worked, and un- 
equaled for the weaving strips, 
which must be very pliable. 

The disk for the bottom, the 
upper ring, and the ring for 
the top are turned to shape on 
the lathe. In cutting the grooves 
for the uprights, a template is 
needed, the shape of which is 
shown in the drawing. A small 
three-cornered file, ground to 
form a cutting tool, may be 
used in making the grooves. 
These turnings are carefully 
sanded and may be stained if 
desired. 

The upright strips are % 
in. wide and the thickness of 
the (Continued on page 96) 








SIMPLIFY YOUR 
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Decorative Baskets 


WOVEN FROM THIN WOODEN STRIPS 


A sewing basket and cover of white 
pine. The darker parts are stained, 
but the weaving strips are natural 





ORK WITH OUR CONSTRUCTION KITS, LISTED ON PAGE 11. 

































SHADED PORTION 
INDICATES SHAPE 
OF TEMPLATE FOR 
. CUTTING GROOVES 
Eg IN UPRIGHTS 


CENTER LINE 
OF BASKET 


“ @ 
~\ 
~ 





—e 3%" 





-_ 














3%" 
sho tYygOI-EE£=DA2: 
t py sy CAE 





Suggested dimensions for a 
basket. At left, using the 
template to adjust cutting 
tool at angle required for 
making grooves in upper ring 
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A piece of wood in the miter gauge is used to 
adjust thickness of strips when sawing them. 
Left, the upright strips are set in a grooved 
block while being cut off to the right length 








The upright strips are glued into grooves in the 
bottom disk. After each weaving strip has been 
inserted, it is pressed firmly downward as at left 
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This deflector for an air-conditioning unit saved 
a week's wait for a cast-iron factory replacement 


XYACETYLENE brazing is un- 
surpassed for certain types of 
repair work. For example, a 
cast-iron deflector in an air-condition- 
ing unit had broken and fallen into the 
mechanism, doing other damage. It was 
replaced by an unbreakable piece made 
by brazing a piece of 1/16-in. sheet iron 
to a mild steel slab 1% in. thick. 

The thin section was blocked up to 
the proper height, and the torch played 
on the thick section until it was red-hot. 
The flame was then moved so it partly 
covered the thin sheet. The filler rod 
was kept in the flame, and just as the 
sheet turned red, the rod was melted 
into the joint. Considerable flux was 
used to keep the metal from scaling. 
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Hopeless as the 
job looks, it was 
cheaper to repair 
this cast-iron cap 
by brazing rather 
than form a sub- 
stitute out of 
sheet metal. All 
the broken edges 
were ground 
clean and bev- 
eled before the 
work was started 


A cast-iron cap 
broken at the same 
time was also brazed. 
The iron around all 
the breaks was ground 
clean and smooth, and 
the edges were beveled to about 45 
deg. With the help of some sheet 
asbestos to support the pieces from 
the underside, the parts were set in 
place and then heated until the 
bright parts of the iron were just 
changing color. The broken parts 
were next brought to a dull red, 
and the flux and rod applied. Since 
the iron was fine grained and of 
good quality, the bronze spread 
over the parts in an even coat. The cap 
was finally smoothed on a grinding 
wheel. 

Beginners are likely to overheat cast 
iron, and the bronze will then merely 
roll around. The only thing to do if this 
happens is to let it cool, grind the sur- 
face clean, and start over. 

If the brazing is to be done on the 
surface of the iron and all the dirt and 
grease have been cleaned off, it is not 
necessary to grind or chip the surface. 
Sometimes, when the iron is coarse 
grained, it helps to peen the surface 
with many light blows until it takes on 
a polish. If the iron still refuses to take 
the bronze, clean it off bright and rub 
wet blue-vitriol crystals on the part to 


Made by Brazing 


be brazed. The coating of copper often 
helps make the bronze adhere to the 
iron.—W. C. CHENEY. 

This is the last of a series of three 
articles on oxyacetylene brazing. 


Improvised Grinder 
Trues Chuck Jaws 


EVENTUALLY the jaws of every three- 
jawed lathe chuck become so worn as 
to be unsuitable for really accurate 
work. To restore their precision, a tool 
may quickly be improvised as shown 
below. A small grinding wheel (% or 
% in.) with a shank is mounted in the 
end of a 4-in. shaft made from %-in. 
polished shafting. The shaft is fitted in 
a bronze sleeve about 2 in. long. It may 
be necessary to run in the bearing with 
valve-grinding compound. Drill an oil 
hole, solder the sleeve to a lathe tool 
shank, and pin a 1-in. pulley to the 
shaft. 

Set up the chuck jaws on a small, thin 
section of accurately round steel shaft- 
ing to hold them in position while being 
ground. The wheel can be driven by a 
4 -h.p. motor, and use a long round belt 
to facilitate the operation. Run the 
lathe opposite to the direction of the 
grinding wheel, and move the grinder 
back and forth inside the jaws, taking 
light cuts. Then remove the piece of 
steel in the rear and grind down any 
projecting part of the jaws that could 
not be reached before.—W. WALDEMAR, 








FORCED BRONZE Z ! 
FIT SLEEVE - SOLDER 
OIL HOLE 
Simple tool-post grinder 
for restoring accuracy of 
chucks. It is also used 
for truing lathe centers i 
r 


TOOL - POST 
i SHANK 
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Three-Jaw Chuck and Level 
Used for Simple Indexing 


WHEN holes have to be drilled through a 
shaft accurately at right angles to each other, 
the indexing can be done with a three-jaw lathe 


chuck and a machinist’s level. 


For example, to divide into thirds, chuck jaw 
No. 1 is leveled at the front of the chuck; No. 2 
is also leveled at the front, and then No. 3. In 
dividing into four, six, eight, or twelve parts, it 
is necessary to level one or more jaws more 
than once, the chuck being turned half around 
and realigned with the aid of the same jaw. The 
level is used in as many positions as necessary 
—as a level, as a plumb, or at 45 deg. The 
scribing may be done with a pointed tool moved 
along by the carriage.—G. F. LAMPKIN. 


OR fifteen years the mounting illustrated 
has supported a 185-lb. anvil and withstood 


the hardest possible service. 


The bottom framework was welded from 
eight pieces of 114-in. angle iron. In this 
frame were placed three 6 by 12-in. wood 
blocks 20 in. long, ends up. An angle-iron 


frame was then made to fit 
over the top of the blocks and, 
in turn, welded to the four up- 
right angles of the bottom 
framework. These last welds 
have been designated by draw- 
ing white lines across the 
angles. In making them, a large 
tip must be used and the work 
done quickly; then no serious 
burning of the wood blocks 
will result. 

The anvil is fastened to the 
wood blocks with two long 1%- 
in. iron U-bolts. These cross 
each other and are placed di- 
agonally through the blocks 
after holes are drilled as in- 
dicated by the dotted lines 
in the drawing at the right. 
The nuts were kept drawn up 
tight until the base of the anvil 
was firmly seated, after which 
they required no further at- 
tention, except for an occa- 
sional checking.—W. C. 


Roller on Drawing Board Saves Back Strain 


IF ANY considerable amount of large- 
scale drafting has to be done, such as 
is required in the preparation of full- 
size cabinet or furniture drawings, large 
shop layouts, and the like, 
you can save yourself con- 
siderable back strain by us- 
ing the device illustrated. It 
makes it unnecessary to keep 
away from the edge of the 
board to prevent the drawing 
from being creased. The extra 
\ paper is slipped between the 
1l-in. wooden dowel and the 
edge of the board, and you 
can lean comfortably against 
the rod while drawing. 

The dowel is held to the 
boards by two window-shade 
brackets cut down to fit the 
thickness of the drawing 
board and screwed into a 
metal core eye, which pre- 


vents wearing holes in the edge when 
attaching or removing the device from 
the board as may be desired by the 
draftsman.—JAMES F. SCHINDLER, 








3 BLOCKS 
6"* 42" x 20" 
WELDED 

FRAME 

The anvil is supported on heavy blocks of 
wood set in a welded frame of angle irons 


Power Hack-Saw Blades 
Given Longer Life 


POWER hack-saw blades can be made 
to last longer by distributing the wear 
evenly along the blade. In the case of 
the usual type of power hack saw, 
which has a set stroke, this can be done 
by placing five plywood blocks 1% in. 
thick in the saw vise. With these blocks 
the work can be adjusted so the wear 
will be equalized. 


Multiple Tool Holder Speeds Lathe Work 


THREE or more cuts may be 
made with one set-up by using 
the homemade lathe tool hold- 
er illustrated. For example, 
you can cut threads, inside and 
out, shoulder an adjusting col- 
lar, and cut it off, or face, 
chamfer, and taper-bore a part. 
Used in combination with the 
compound of the slide rest 
(where this will not conflict 
with the setting of the other 
cutters), it is possible to cut 
tapers with the same set-up. 


‘ 


The size of the plate will, of course, 
be governed by the size of the lathe. 
The one shown was made for a 10-in. 
lathe, and is 6 by 61% by % in. It must 
be stiff enough to avoid any chatter. 
The arrangement of the slots is optional, 
and the other slots or holes for the tool- 
post screw may be added if found de- 
sirable. 

Square cold-rolled stock was used for 
the tool posts, to support the cutters 
throughout their entire length, and 
socket-head cap screws for their tough- 
ness and durability——R. G. BULLARD. 
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Leaks show up quickly when flour paste is brushed on a gas or oil pipe 


for 





Dry ice At Ventilator Cools Closed Car 














Tied under the ventilator, dry ice wrapped 
in paper cools fresh air entering the car 





Disks Drive out Bushings 


TO REMOVE spindle bushings quickly, cut a half- 
inch disk from a steel rod slightly smaller in 
diameter than the bushing. Saw this in two and 
drop the halves inside the spindle, maneuvering 
them with a wire until they lie flat. Then, by in- 
serting a bolt or punch against the disk halves, 
the bushing can easily be knocked out with a 
hammer.—W.H.A. 








WHERE 
THEY REST 





SAW A STEEL DISK 
IN HALF ~ 


DRIVE OUT 
BUSHING 
WITH A 
PIECE OF 
STEEL ROD 









ON BUSHING 





Sutting the small disk in half allows its two parts to 
>ass one bushing so that the other can be driven out 
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roadside 







WHEN extreme summer heat makes 
your next long automobile drive too 
uncomfortable, stop at a drug store or 
refreshment stand, buy a 
chunk of dry ice, and have it wrapped 
in heavy paper. Close all the windows 
of the car, open a cowl ventilator, and 
then suspend the dry ice just below and 
in back of this opening. Then turn back 
the paper covering. Air rushing through 
the ventilator and over the ice as you 
drive along will quickly cool the entire 
car. Because the dry ice vaporizes with- 
out melting, there will be no liquid drip- 
pings to spot enamel or upholstery. Be 
careful not to handle the ice itself, as 
your fingers might freeze fast to it and 
cause you some trouble and discomfort 
before you got them loose.—W.B. 





Rubber Hose Holds 
Pliers Open 


WHEN working with pliers 
in cramped or awkward spots 
around a car, fit a section of 
small-size rubber hose over the 
handles, as pictured above. The 
hose will then spring the plier 
jaws apart for a fresh hold 
whenever you loosen your grip 
on the handles. Incidentally, 
the hose will also serye to in- 
sulate the pliers when you are 
doing electrical work, either on 
your car or on the lighting 
circuit of the house.—F. C. 


‘ 


Timely Aids 


Paste Finds Gas-Line Leaks 


TINY seam leaks in the oil or gas line of a car, al- 
though they are negligible as far as wasted fuel is con- 
cerned, often disturb the correct functioning of the 
gasoline or oil system. The minute leaks are usually 
difficult to locate, but they invariably show up when 
the following method is employed. Wipe a suspected 
line with a clean cloth and then apply a mixture of 
lime and water, or flour and water, with the aid of a 
soft brush. This will dry almost immediately and a 
greenish-brown stain will form at points where there 
are small leaks. Once these are located, it is an easy 
matter to mend them by taping or soldering.—_A.H.W. 
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How the relay-operated 
warning lamp is wired 
into the tail-light circuit 


Dash Lignt Warns of 
Burned-Out Tail Lamp 


IMMEDIATE warning of a burned-out 
tail-light bulb is given to the motorist 
who rigs up the simple electrical circuit 
shown in the diagram above. A relay 
connected in series with the tail light is 
energized as long as the bulb continues 
to function. If it goes out, however, the 
relay magnet is de-energized, releasing 
an armature which is drawn up by a 
spring to make contact and light the 
warning bulb on the dash.—D.C.L. 


Auto Clock Registers 
Driving Time on Trips 


BY CONNECTING the self-starting elec- 
tric clock in my car to the gasoline- 
gauge lead on the ignition switch, I can 
use it as a fairly accurate indicator of 
total driving time on cross-country 
trips, since the clock starts when the 
engine does and stops only a few min- 
utes after the motor is switched off. A 
switch, wired as shown below, allows 
the clock to be used as a conventional 
timepiece.—J.D.D. 










{IGNITION 

SWITCH 
AMMETER = lain 

y “~S.P.DT.SwitcH , 
TO GAS GAUGE 





To show driving time, the clock is wired to 
ignition switch which turns it off and on 
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Natural-color film transparencies 
are excellent microscope subjects. 
The dye images are easily studied 


HOTOGRAPHY and micro- 
scopy often travel hand in 
hand, largely because the 
making of pictures through 

the microscope is a fascinating 
and useful activity. But there 
is another way in which the micro- 
scope and the camera can work 
together. Remember, the micro- 
scope was always a “candid”’ in- 
strument. By using it as a kind 
of photographic accessory, you 
can draw on its power to make 
little things look big, and discover 
the hidden secrets of film, de- 
velopers, and other materials of 
picture making. 

You may be a camera bug to whom 
there is nothing more thrilling than run- 
ning down some obscure trouble in a 
miniature-camera film. And again, you 
may not care a whoop about picture 
making as a hobby. But if you are a 
serious microscope enthusiast, sooner or 
later you will want to make photomicro- 
graphs. And you will produce better re- 
sults if you first do a little exploring 
with your microscope of some of the 
important phases of photography. Be- 
sides, you'll find it a lot of fun. 

Illustrated magazines are using nat- 
ural-color photographs in ever-increas- 
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Ordinary 
Development 


Y 


Right, _film-negative 
emulsion showing “re- 
ticulation'"’ caused by 
sudden cooling while 
film was wet. Below, 
how film developed 
with ordinary chemi- 
cals compares with 
that processed in 
special fine-grain 
solutions and with 
positive movie film 


tion- Picture 
. Film 


By MORTON C. WALLING 


ing numbers, both on the covers and 
inside. Some of these pictures fill al- 
most a whole page. But, did you know 
that many, perhaps most of them, were 
reproduced from transparencies, that 
is, transparent colored films, measuring 
only about one by one and a half 
inches? Such enormous enlargement 
of tiny color transparencies without 
loss of detail is possible because the 
image is composed of dyes rather than 
grains of metallic silver. In other words, 
the image is practically grainless. 

If you can obtain a color picture on 
35-mm. film, the size usually employed, 
you can have a lot of fun examining it 





YOU CAN UNCOVER THE 


MICROSCO 


WITH YOUR 
























with your microscope. At fifty or so 
diameters, the detail remains surpris- 
ingly sharp and distinct, and with your 
microscope you can read obscure signs 
and observe other things that are diffi- 
cult to see even when the picture is pro- 
jected on a screen in the usual manner. 

Photographers seem to worry about 
grain more than anything else, partic- 
ularly if they are users of miniature 
cameras. Grain, in this case, refers to 
the particles of silver, or clumps of 
particles, forming a photographic im- 
age. Because of their small size and 
the necessity of subsequent enlarge- 
ment to produce a useful print, min- 
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iature-camera negatives must be fine- 
grained. Various developers have been 
devised to keep the grain size down, 
although grain never is entirely lack- 
ing. The photographer who has a 
microscope can keep tab on the grain 
size of his negatives without the neces- 
sity or expense of making prints from 
them. All he has to do is clamp a bit 
f film on the microscope stage, with 
or without a glass slide to help support 
it, and examine the silver image at 
magnifications of 100 diameters and up. 
Only for extremely close study, such as 
study of grain shape, are powers as 
high as 1,000 diameters required. 

In this way, the camera enthusiast 
can compare the grain produced by va- 
rious developers, and select the one that 
suits his purposes best. He also can 
compare different films on the basis of 
grain size, and discover for himself the 
fact that positive motion-picture film 
developed in a coarse-grain developer 
usually has a finer grain than fast, 
panchromatic film processed in a fine- 
grain formula! 

Sooner or later, every photographer, 
particularly the miniature fan, bumps 
squarely against a film “‘disease” known 
as reticulation. He will find that a 
prized film has a dull surface that, on 
close examination with the naked eye, 
looks somewhat like textured leather. 
When a print is attempted, the picture 
is found to be overlaid with a network 
of fine lines. Reticulation is most com- 
mon in warm weather. Under the micro- 
scope, the emulsion (gelatin coating 
containing the silver salts before de- 
velopment, and the metallic silver image 
afterwards) is seen to be broken up 
much like the cracked mud on the 
bottom of a dried-up pond. 

Careful examination at moderate 
power sometimes shows that the cracks 
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are in only one layer 
of a double-coated film. 
The film frequently 
looks as if it were 
marked with innumer- 
able, tiny folds form- 
ing a close network, 
instead of cracks. Care 
must be taken in mak- 
ing the diagnosis, for 
merely by shifting the 
microscope focus a 
trifle, reticulation 
cracks, which are 
lighter than the sur- 
rounding emulsion, can 
be made to change in- 
to dark lines that look 
like tiny ridges or 
folds. Suchis the fickle- 
ness of light! Reticu- 
lation can be _ pre- 
vented by keeping the 
temperature of all so- 
lutions and the wash 
water the same— 
sixty-five to seventy 
degrees Fahrenheit. 
A stunt that will 
provide considerable 
entertainment for the 
microscopist-photographer is the ob- 
servation of film development through 
the microscope. Cut a small piece of 
film and lay it on a slide. Cover it with 
a clean cover glass, and focus your 
microscope on the film emulsion. With 
a pipette or medicine dropper, place a 
small quantity of dilute developer at 
the edge of the cover glass. Capillary 
attraction will draw it 
across the film, wetting the 
emulsion. Watch carefully 
all the time through the eye- 
piece, for development will 
begin quickly and proceed 





At the left, a micro- 
photograph, or tiny 
photograph, made on 
a glass lantern-slide 
plate is being mount- 
ed on a microscope 
slide. Below, solu- 
tions of photographic 
chemicals are placed 
on slides to evapo- 
rate, forming beauti- 
ful crystal patterns 





By placing some dilute developer on a piece of film on a slide, 
you can watch the developing process through your microscope 


rapidly. Thus you can actually see the 
basic chemical reaction of photography 
—the transformation of silver bromide 
particles into tiny grains of metallic 
silver which, because of its finely di- 
vided state, is black. 

A very useful stunt is to employ the 
lowest power of your microscope to 
examine the (Continued on page 100) 




























For making microphotographs, a microscope is sub- 
stituted for the lens of a photographic enlarger. 
A hand lens helps to focus the image upon the film 





75 













“ ONOXIDE Kills Two in 
Garage.’ ‘‘Farmers 


Protest Ruin of Crops 

by Smelter Fumes.’”’ 
“Solvent Vapors Fell Three. 
Newspaper headlines like these 
proclaim the constant menace of 
polluted air to life, health, and 
property. Beneath much smaller 
headlines you may also read, from 
time to time, how chemists are 
combating the perils of noxious 
gases, smoke, and dust in the at- 























mosphere—and sometimes elimi- 
nating them completely. Some of 
the means that have been found 
effective for purifying the air, and 
for warning when it is unfit to 


breathe, will be interesting to try encenineae twelve inches long, con- 
out in your own home laboratory. re) taining three plugs of 
The remarkable power of finely SPARK COW absorbent cotton. Your 


divided charcoal to “adsorb” or re- 
move impurities in the air affords a 
striking experiment. Because of this 
property of charcoal, it is one of the 
principal ingredients in the contents of 
canisters of wartime masks for use 
against poison gases. To test its effec- 


in the Atmosphere, and Getting Rid of Them, 
Is One of the Jobs of Industrial Chemistry 


By RAYMOND B. WAILES 





Detecting Dust, Fumes, and Poisonous Gases 











How smoke is elimi- 
nated electrically in 
a factory chimney 
is demonstrated by 
the easy experiment 
illustrated at the left 


tiveness in your laboratory, the 
odor of an onion will take the 
place of the gas. 

Suspend a slice of onion in a 
side-necked test tube, and arrange 
to pass a slow current of air past 
it. This may be done by letting 
water flow from a full gallon jug, 
through a siphon, to an empty 
gallon jug at a lower level. This 
drives: air from the empty jug, 
through suitably arranged tubing, 
into the side-necked test tube, 
where it bubbles through water 
in the bottom of the tube. The 
water serves as a telltale device 
to aid in keeping the flow of air 
constant—-say, one bubble a sec- 
ond. 

Lead the escaping air from the 
side-necked test tube 
through a piece of glass 
tubing about half an inch 
in diameter and ten to 


























nose will readily detect 

the odor of the onion in the air 
issuing from the apparatus. 

Now fill the space between 

the plugs of cotton with pow- 

dered charcoal, replace the tub- 

ing, and proceed as before. 











ner Air To 


This time you will be unable to smeil 
the onion. You can substitute other 
odorous objects for the slice of onion, 
to see whether the charcoal will work 
as well with them. In industry, pra 

tical use is made of the way charcoa! 
clings to the impurities that it abstracts 
from the air, for the profitable recovery 
of solvents that would otherwise be 
wasted. 

Fumes and metallic dusts, belching 
from the stacks of smelters, once de- 
stroyed all vegetation for miles around. 
Now they have been conquered by an 
electrical process that precipitates or 
settles the smoke before the hot gases 
leave the chimney. On a small scale, 
you can reproduce this remarkable 
“Cottrell process,”’ as it is named after 
its inventor, in your home laboratory. 

To represent the chimney from which 
smoke is to be precipitated electrically, 
mount a glass tube about three quar- 
ters of an inch in diameter and a foot 
or more in length in an upright position. 
Run a thin piece of copper wire—say, 
No. 30 B. & S. gauge—up through the 
tube and back down the outer side, 
twisting it together at the bottom to 
make a closed loop. Make a second 
loop in the same fashion, at the op- 
posite side of the vertical tube. These 
loops will serve as electrodes, and 
should not touch each other at any 
point. Connect them to any convenient 
source of high-voltage electricity. Ordi- 
nary house current will not do, but you 
may use an automoble spark coil, a 
laboratory induction coil, or a step-up 
transformer such as a neon-sign trans- 
former operating from 110-volt alter- 
nating current. To avoid a shock, take 
care not to touch the electrodes while 


the current is on. 

Hold a stick of burning punk or an 
ignited cone of incense beneath the 
tube, so that the smoke will rise through 
it. With the current off, the smoke will 















































































Exhaled breath shows more carbon dioxide than the air 
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merge from the upper end. Turn on 
the voltage, and the smoke will magi- 
cally disappear. What happens is that 
the suspended particles composing the 
smoke become electrically charged and 
are attracted to the wires, removing 
tnemselves from the stream of heated 
air. In commercial applications, the 
precipitated particles then fall by 
gravity to a catch bin at the bottom of 
the flue. Not only is smoke abated, but 
valuable metallic dusts are recovered 
before they escape into the air. Cement 
and slate-milling plants have also found 
the process a boon for abolishing dust, 
and it has been applied for tar removal 
in gas manufacture. 

Far more insidious and deadly than 
the most obnoxious smoke, however, is 
the poisonous vapor that miners know 
as “white damp,” motorists and naval 
gunners as “monoxide,” and chemists 
by its full name of carbon monoxide. 
Invisible and odorless, it strikes with- 
out warning. By a simple chemical test, 
however, its presence in the air may be 
detected. 

Palladium chloride is the name of the 
substance to use, and the test with it 
for carbon monoxide is so sensitive that 
the smallest quantity you can buy of 
this rather expensive chemical will be 
sufficient. Dissolve an amount of pal- 
ladium chloride about the size of a pin- 
head by heating it in five cubic centi- 
meters, or approximately one and a half 
teaspoonfuls, of water. To test a flask- 
ful of air for the presence of carbon 
monoxide, one cubic centimeter of this 
solution may be poured into the bottom 
of the flask. 

Try waving a flask in the air, after 
inserting this amount of 
the palladium chloride 
solution, within six feet 
of the exhaust-pipe open- 
ing of a running auto- 
mobile motor. Then cork 
the flask and await de- 
velopments. A_ second 
flask containing a like 
amount of the solution 
may be exposed to ordi- 
nary air and corked for 
comparison. 

After the first flask 
has stood for twenty- 
four hours, you should be 


SCREW CLAMP 
comriacillm Vs 3 
FLOW 


AUGUST, 1938 


reathe 





A simple chemical re- 
action detects carbon 
monoxide in a sample 
of air captured near 
an automobile exhaust, 
as seen at the right 


able to observe a black film of palladi- 
um metal that has formed upon the 
liquid exposed to carbon monoxide. The 
liquid in the second flask will be devoid 
of such a film. 

Now, as a confirming test, add to the 
first flask five cubic centimeters of a 
solution made by grinding five grams 
(about a teaspoonful) of ammonium 
molybdate in a mortar with 100 cubic 
centimeters (or a little less than half 
a glassful) of water. Then add 100 
cubic centimeters of a hydrochloric acid 
solution made by mixing ten cubic cen- 
timeters of strong, chemically pure 
hydrochloric acid with ninety cubic 
centimeters of water. Let the flask 


stand for twenty-four hours more. The 
beautiful blue color that will appear 
within this time confirms the presence 
of carbon monoxide. It will not be pro- 


This apparatus shows how wartime gas masks work, by removing onion 
odor from the air. Powdered charcoal “adsorbs” the pungent aroma 


HOME-LABORATORY TESTS 
EXPLAIN PURIFICATION METHODS 





duced when the contents of the second 
flask are treated in the same way. 

By the means just described, air can 
be tested in any locality where con- 
tamination with carbon monoxide is 
suspected—from automobile exhausts, 
a defective heating plant, or any other 
source. For collecting such air samples, 
a flask may be fitted with a rubber bulb 
like that of a perfume atomizer, so that 
a few squeezes of the bulb will fill it 
with the air to be tested. The palladi- 
um chloride solution should always be 
made up freshly before use. The sensi- 
tive confirming test producing the blue 
coloration is a recently developed one, 
new even to professional chemists. 

In contrast with deadly carbon mon- 
oxide, carbon dioxide gas is not ordi- 
narily considered poisonous. This is the 
gas that makes (Continued on page 92) 
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KNAPSACK 


AVE you ever __ shown in the photographs, the ou/‘fit 


ot 


wished for a_ is divided into two sections. Cne I 

small, light- half, which is worn in front, con- us¢ 
weight radio tains the receiver circuit and the ove 

that you could take with power supply. The other half, worn tw 
you on your summer bi- flat against the back, houses the nec 
cycle jaunts or hikes in-_ specially designed loop antenna. wa 
to the woods? It was to In order to insure satisfactory re- ar 
fill this need that the au- ception when at a distance from io- net 
thor designed the com-_ cal stations, and because of the low ene 
pact knapsack receiver’ efficiency of the loop compared with : 1 
illustrated. Powered by ordinary ground and antenna, the is 
its built-in battery sup- knapsack receiver employs a sensi- ms 
ply, and needing no other tive five-tube untuned radio-frequen- bac 
antenna thanitsownspe- cy circuit. Because of their low bat- s id 
cially designed frame tery consumption and small size, pie 
aerial, this novel radio special midget tubes, which have by 
will enable the user to’ been recently placed on the market, C 
receive his favorite pro- were used. Although designed pri- rat 
grams while he is walk- marily for use in the automatic ax 
ing along the country’ ultra-midget transmitters that are ine 
lanes, or pedaling his bi- attached to balloons for meteorologi- upk 
cycle. cal purposes, they make good re- om 
The knapsack receiver ceiver units. They operate on a ete 
can be slipped on in a_ single dry cell, and their low fila- firs 
few seconds, being worn ment consumption makes it possible to 
in much the same way _ to design a receiver with a total “A” sid 
as a life preserver. As drain of only 300 milliamperes. bin 
Although the circuit design calls hon 


for five tubes, by using a dual-pur- pac 
pose unit, the actual number of 
tubes is reduced to four. The RK43 
tube provides two separate triodes. 
The tubes are mounted on a chassis 
measuring 1% by 8 in. Standard 
midget wafer sockets are used, but 
since their diameter is slightly more 
than 1% in., they must be cut down 
to the required diameter with a pair 
of strong shears in order to fit on 
the chassis. 

To obtain the highest possible am- 
plification from the two untuned ra- 
dio-frequency stages, chokes with an 
iron core were selected. An 80 mil- | 
lihenry choke serves for the first 
stage, while a 125-millihenry unit is 
used in the second. It is necessary 
to use chokes of different values to 
prevent the two stages from oscil- 


Two small packs—one worn in front, the other 
in back—house the complete earphone receiver 


By ARTHUR C. MILLER 
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"A BATTER 
Y The antenna pack, shown at the extreme 


left, consists of a wood frame support- 
ing the loop aerial and a cloth cover 
to protect it from the dust and rain 
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jating and thus spoiling the reception. 

Insulated mica fixed condensers were 
used throughout the entire receiver, 
even for the coupling condensers in the 
two audio-frequency stages. This was 
necessary to save space. Also, since it 
was out of the question to use a large 
air-spaced tuning condenser, one of the 
new ultra-midget insulated types was 
chosen instead. 

The cabinet for the receiver circuit 
is constructed entirely of 1/16-in. alu- 
minum, and consists of two parts, a 
back and a front so designed that one 
slides inside the other to form a com- 
pletely inclosed cabinet measuring 1% 
by 8 by 9% in. in outside dimensions. 

Only two controls are needed to ope- 
rate the set, and these are mounted one 
above the other on the front of the cab- 
inet as shown in the photographs. The 
upper knob operates the on-and-off 
switch and the 15,000-ohm potentiom- 
eter to control the oscillation of the 
first tube. The lower knob is for tuning 
to the various stations. On the right 
side of the chassis are the two insulated 
binding posts which serve as connec- 
tions for the headphones. These head- 
phones should be of the featherweight 





WHAT YOU NEED 


Volume control and switch, 15,000 ohms. 

Tuning condenser, wafer-type, .00036 mfd. 

Plate choke, iron-core, 80 mh. 

Plate choke, iron-core, 125 mh. 

Fixed condenser, mica, .0003 mfd. 

Fixed condensers, two, mica, .0005 mfd. 

Fixed condensers, two, mica, .01 mfd. 

Fixed condenser, mica, .004 mfd. 

Fixed resistor, 2 meg., %4 watt. 

Fixed resistor, 3 meg., 4 watt. 

Fixed resistors, two, 4% meg., % watt. 

Fixed resistor, 100,000 ohms, % watt. 

Fixed resistor, 50,000 ohms, % watt. 

Miscellaneous: Tubes, wafer sockets, knobs, 
dials, two-piece cabinet, chassis, earphones, 


two forty-five-volt ‘“‘B’’ batteries, one midget 
1'%-volt cell, wire, solder, etc. 
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RADIO for Cyclists and Hikers 


type, weighing but a few ounces, thus 
enabling the user to wear them for long 
periods without fatigue. 

Below the two binding posts are two 
rubber-insulated flexible leads connect- 
ed to the small 114-volt “A” battery 
which is fastened by means of an elas- 
tic band to one of the leather shoulder 
straps. As shown in the photographs, 
the two midget forty-five-volt “B” bat- 
teries are held securely in place inside 
the cabinet by black elastic bands 1 in. 
wide. These bands can be attached to 
the aluminum panel with paper fasten- 
ers or pieces of stiff, light wire. 

In the photograph showing the rear 
of the receiver circuit, three insulated 

















SWITCH —? 


wires can be seen extending through 
the side of the cabinet. These are the 
antenna connections, and lead over one 
shoulder strap to the special loop an- 
tenna that forms the back pack. The 
antenna consists of twenty-one turns of 
No. 30 double-cotton-covered wire 
wound on a wood frame consisting of 
a % by 8 by 91%-in. baseboard fitted 
with 1-in. corner posts to support the 
wire. The aerial should be tapped at 
the fifth turn; this smaller section 
serving as the equivalent of a tickler 
coil. To protect the antenna, a cloth 
cover should be made. This can be of 


any convenient waterproof material 
held in place with nails or short straps. 
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SOCKET CONNECTIONS 


FOR RK43 TUBE 
O+ 90 V. 


Five-tube results are 
obtained with four 
tubes when connect- 
ed as at left. Above, 
the socket diagram 


O-90¥. 
O-iLy. 
FOO + 1h. 
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Fastened on your bed, this combination radio and 
reading’ lamp forms a convenient bedroom accessory 


All-Wave Antenna Is Packed in Handy Kit 


© #92 





Tiny New Electrolytic 


SMALLER than a package of mints, a 
new electrolytic condenser is now avail- 
able in a wide variety of capacities 
from four to forty microfarads, and 
in working voltages ranging from 100 


to 450. Despite its small size, the con- 
denser is sealed in a metal can and 
protected by a strong paper jacket. 


Long leads support the unit. 


Waterproof Condenser 
ls Sealed with Glass 


So resistant to moisture that it can be 
even placed in a glass of water without 
injury, a unique fixed condenser, shown 


undergoing such a 
test at the left, is 


sealed within a glass 
tube by means of a 
special compound 
that in itself cannot 
be penetrated by wa- 
ter. The permanent 
seal eliminates the 
possibility of the 
condenser being 
damaged by moisture 
in the atmosphere, a 
frequent cause of 
condenser failure. 





New Ideas tor Radio Fans 


ITH its illuminated dial 

facing down for conven- 
ience, a novel radio designed 
to be fastened on the head of a 
bed also serves as a convenient 
reading lamp. The compact 
and efficient receiver consists 
of a metal-tube circuit cover- 
ing both the broadcast and 
short-wave bands and operat- 
ing on either alternating or di- 
rect current. Two small frost- 
ed bulbs on either side of the 
decorative cabinet provide the 
necessary light for reading. 
Metal hooks hold the unit in 
place on the bed. 


COMPLETE 
insulators, a handy 
antenna kit contains 
all the necessary parts 
for an efficient, all- 
wave antenna for 
amateurs. It is said to 
reduce man-made in- 
terference effectively 
on all wave bands and 
requires no complicat- 
ed antenna rigging. 
Parts included in the 
kit are magnetic-core 
antenna and receiver- 
coupling transform- 
ers, antenna, ground, 
and lead wires, and a 
ground clamp. 


even to - 





Trandlormner Has 
Adjustable Taps 


MOVING four jacks from hole 
to hole in the panel of a trans- 
former designed for smali radio 
transmitters allows the current 
supply to be varied to give a 
range of voltages. The units are 
available for use by amateurs 
either as modulation or as driver 
transformers. 


able. 
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Soldering-lron Stand 
Prevents Overheating 





HOLDING an electric soldering iron at 
a uniform working temperature during 
continued use, an automatic stand pro- 
tects the iron’s tip from damage caused 
by continued overheating. Placing the 
iron in a groove in the stand, as illus- 
trated, automatically switches off the 
full voltage and applies a_ reduced, 
“idling”’ voltage from a built-in step- 
down transformer. 





All the necessary parts are included in the all-wave antenna kit 


Pocket Folder Holds Parts 
for Making Tube Adapters 


TUBE-BASE 
ers for any tube can 
be quickly assembled 
from the parts con- 
tained 
pocket,kit now avail- 
By installing 
individual prong con- 
tacts in the holes of 
the adapter designed 
for the tube in ques- 
any arrange- 
ment of connections 
can be made through 
the base prongs to 
connect earphones, a 
phonograph pick-up, 
or other accessory. 


adapt- 


in a handy 


aa 
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ced BUSINESS GIRL~ 1938 MODEL — Office manager Olive Tucker never get my nerves upset.’ Later—much later—Miss Tucker 
tep- keeps disarmingly calm despite nerve-nagging phones, buz- skips to the roof-top gym for a quick work-out. Next— 


zers, interviews. “If anyone needs healthy nerves, I do,” Miss shower—rub—a Camel—and she’s off again! Tired? Miss 


Tucker smiles. ““That’s one reason why I smoke Camels. The Tucker’s answer: “Camels give my energy a refreshing ‘lift.’” 
. y ) J 























Cigarettes may /ook alike—but what an “Olive, do you always serve 


Camels because you feel that 
appealing difference there is in Camels! these'sa big diGerence between 

Camels and other cigarettes ? 
As a smoker, you'll be interested to read what 
Miss Tucker, successful young office manager, 
said to Miss MacGregor about the difference be- 
tween Camels and other cigarettes (at right). 


















“I’m very glad you've 
brought that question up, 
Helen. I’ve tried many 
kinds of cigarettes, and I’m 
amazed at how different 
Camels are. Camels are 
extra-mild—they never 
bother my throat. And Cam- 
els taste good, yet never 
leave that ‘cigaretty’ after- 


WELKER COCHRAN, 
who has won many 
championships at_ bil- 
liards, says about his 
choice among ciga- 
rettes: ‘Camels give me 
real smoking pleasure. 
Under the strain of a 
















championship match, 
Camels never make me 


THERE ARE LOTS of Camels around 


feel jittery or unsure of Miss Tucker's living room. Miss Tucker 


my ‘touch.’ ‘I’d walk a says: ‘Camels are the favorite with my guests 
and are delightful for topping off a meal taste. In so many ways, 


I smoke Camels ‘for digestion’s sake.’”’ Camels agree with me.” 


mile for a Camel’ too!”’ 








Camels are a matchless blend 
of finer, MORE 
EXPENSIVE TOBACCOS 

—Turkish and Domestic 
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Copyright, 1938, KR. J. Reyne Toba Company, Winston-Salem, N. ¢ ae 
q ON SMOKER : | F j i‘ « _ a bi yy T 2 7 ff r — 
TELLS ANOTHER | ? ir 
—_ te “ . aft 

Mr. George Crum- P “I know the tobac- o Last year, Mr. Wal- 
ec b4 ° x . ° 
You bet Camel is our Va baugh, well-known 7" co in various ciga , ter Devine says, his 
‘ F an 22 planter, had his best =—aey rettes,” says Mr. . | tobacco brought 
choice of cigarettes, > tobacco crop last i} Beckham Wright, * highest prices. 
ae year. He says: = a 19 years a grower. ‘yh. “Camel took my 
3 say these tobacco planters Veo “Camel bought the d “Camel got my + is best lots,’’ he says. 
. a — , . choice lots - paid more than | choice grades last year —and “Other planters also got top 
“4 and they know tobacco ever got before. Camel’s the many years back. I know Camels prices from Camel for choice 
. ° eigarette I smoke myself. Fact are made from MORE EXPEN- yrades. I’m partial to Camels. 
because they grow it! cigarette ; . = grades. I ~ 
ce y § Cc is, most planters favor Camels.’ SIVE TOBACCOS.” Most growers here are too. 





[THE ITALIAN 1000 Mile Race pictured 
above, the most gruelling of ali European 
road races, is held over all kinds of high 
ways, and this year, as for many years 
past, the winner, and most cars, were 
Champion-equipped. 


Engines equipped with Champion Spark 
Plugs consistently, for the last fourteen 
years, have won the great majority of all 
races, and record-breaking events, the 
world over. 


It simply and positively demonstrates that 
Champion Spark Plugs make every en 
gine perform better—give championship 


performance 


Champion research, engineering and 
manufacturing facilities are not even ap 
proached by others in the spark plug field. 
Better spark plug performance comes 
from better and highly specialized engi- 
neering, exclusive developments and proc- 
esses. For twenty-seven years Champion 
has devoted all of its resources solely to 
spark plugs. This is why Champion is the 


9° j ¢ mention Poputar S« 


YOU CAIN DEPEND 
‘ON CHAMPIONS 


Mo 


world’s largest exclusive spark plug 
manufacturer. 


Insist on Champions for your car because 
you can depend on them to insure the 
kind of ignition that makes champion- 
ship engine performance. 


MODEL BUILDERS— 
actuat size ATTENTION! 


V PLUG 
nt Specially designed for 
model gas engines giv- 
ing the same dependable 
performance as regular 
Champions. Absolutely 
gas-tight, alloy needle 
point electrode, one- 
piece construction. If not 
available through your 
dealer, write Champion 
4",24Threaa Spark Plug Company, 
4°, 32 Thread 901 Upton Avenue, 
65¢ Toledo, Ohio. 
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Bringing Out Details 


in Poor Negatives 


PHOTOGRAPHIC print that is 

too dark in some part because the 
original scene was unevenly lighted can 
often be corrected or at least greatly 
improved by using a hand printing 
frame and holding it at an angle to a 
lamp, as illustrated above. The two 
prints reproduced below, much reduced 
in size, show the remarkable improve- 
ment that can be made with this simple 
procedure. 

If the negative is darkest at one end, 
tilt the printing frame at an angle of 
about 45 deg., with the thin part of the 
negative farther from the light. The 
distance from the light may vary from 
1 in. for a very dark spot to a normal 
distance for negatives that are less un- 
evenly gradated. 

When there is a dark spot in the cen- 
ter, as sometimes happens, hold the 
frame with this spot about 1 in. from 
the center of the light and expose very 
briefly. 

By this method, details will appear in 
the print that are entirely lacking 
when the normal printing procedure is 
used.—-O.R.S. 









A passable print 
made from a poor 
negative by hold- 
ing the printing 
frame at an angle 


When printed in a 
normal manner, the 
same negative gave 
the darkly shaded 
picture at the left 
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P. R. Nalder, secretary of 
the Coulee Dam (Wash.) 
Homeworkshop Club, at 
his lathe. Note how he 
carefully saves odd pieces 
of wood in racks nearby 


The Guild 


Offers You 
a Hearty 


Welcome 


... IF YOU LIKE TO MAKE 





THINGS, THAT’S ENOUGH. 


YOU DON’T NEED AN ELABORATE WORKSHOP 


HAT’S your 
home _ work- 
shop like? Is 


it the kitchen table 
on which you _ build 
ship models, a bench 
in the garage where 
home repairs are 
made, or perhaps an_e elaborately 
equipped shop in the basement for con- 
structing almost anything? No mat- 
ter what the equipment may be, the 
National Homeworkshop Guild would 
ke to have you as a member, if you 
re at least sixteen years old. 

You can, of course, be a lone wolf 
nd keep your hobby to yourself, but 
housands of home workshop enthus- 
iasts in the United States now realize 





Official Magazine 
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that their enjoyment increases greatly 
when they belong to home workshop 
clubs. Pictured on this page and on 
page 98 are a few Guild members and 
their shops. If they could speak to 
you, they would tell you how much 
more valuable their home workshops 
became when they began to associate 


with others interested in making 
things. 
And your craftsmanship improves, 


too. Exhibitions held during the past 
few months provide a striking exam- 
ple of what Guild members are now 
able to accomplish. Ship models, in- 
laid pictures, metal silhouettes, pieces 
of furniture—nothing is too difficult or 
elaborate for some Guildcrafters to 
construct. 





Herman Moodt, of the Lakeside Homeworkshop Club, owns the best equipped shop in 


Muskegon, Mich., perhaps in the entire Guild. 


U G 


It is set up in his basement and cost $1,800 









Fourteen members of the Edison 
Club, Chicago, Ill., won prizes in the 
annual contest and exhibition. The 
winning projects and their owners fol- 
low: ship model Preston, C. E. Knut- 
son, Jr.; spinning wheel, L. Luetgert; 
lamp table, E. C. Groeschel; combina- 
tion card table, Leo St. Jacques; mar- 
quetry panels, N. Clemens; steel sil- 
houetics, L. L. Austin; twin end-table 
lamps, L. F. Holstein; pilot-wheel 
clock, J. H. Faulkner; inlay table, J. L. 
Williams; book ends, L. H. Juhnke; 
charcoal drawings, H. Conway; bowl 
and candlesticks, H. O. Sandberg; mod- 
ern end table, J. J. Jensen; coffee table, 
D. G. Arnett. Norman Clemens has 
been elected president; O. L. Anderson, 
vice president; E. M. Dittmer, secre- 
tary-treasurer; Leo St. Jacques, libra- 
rian. 

Approximately 1,200 persons at- 
tended the hobby show which the Seat- 
tle (Wash.) Homeworkshop Club held 





The home workshop of J. T. Potts, a former 
president of the Jacksonville, Fla., club 


in its club workshop for two days. 
First prize was won by W. H. Slayton 
for his walnut radio cabinet; second 
prize, G. A. Spaulding, carved end 
table; third prize, M. L. Eggleston, in- 
laid drawing table; honorable men- 
tion, R. D. Brownson, Talbot McGar, 
Harvey Hansen, and F. L. Strong. The 
club also held an exhibition in a de- 
partment store in connection with a 
model display. Twenty-eight members 
joined recently. L. J. Larcom spoke on 
spray and varnish finishing. 

Judges announced for the third an- 
nual display contest of the LeRoy 
(N.Y.) Homeworkshop Club are Louis 
W. Steuber, Jacob Fischer, Frank 
Kurtz, Frank Hall, Arch Creiger, and 
Henry Thomas. The committee consists 
of Richard Hutchinson, chairman, Rob- 
ert H. Howard, Dr. R. L. Skinner, Paul 
Wirsing, Ernest Curtis, and H. L. Can- 
field. At a recent meeting L. R. Fer- 
guson talked about dry ice. 

Jack Wilcox gave a painting demon- 
stration before the Town Hall Home- 
workshop Club, Ottawa, Ill. W. E. Nye- 
land was elected librarian... A sail- 
boat and several tents for a summer 
camp are being made by the St. James 
Workshop Club, Montreal, P.Q., Can- 
ada. Many of the members have taken 
up photography ... A second club in 
the same city, (Continued on page 98) 
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Boring the body and, right, the machined parts. The 
project is an interesting one for those who own a lathe 


HOTOGRAPHERS who own a bench 
pet will find the construction of 
this tilt-top tripod head a pleasant eve- 
ning’s diversion. The head is larger 
than commercial ones and will hold 
large cameras as well as miniatures 
very firmly. 

The body is turned from round or 
hexagon brass and bored all the way 
through except for the last ', in. where 
the ball seat is formed. The tool is 


Adhesive Tape 
Lifts Glass 


IF NEGATIVES are 
sandwiched between 
sheets of glass for 
projection printing, 
considerable time can 
be saved, and finger 
marks prevented, by 
attaching asmall tab 
of adhesive tape to 
the upper glass. This 
affords a grip for 
raising the glass as 
illustrated._-K.L.R. 
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Nonslip Tilt-Too Head 


FOR CAMERA TRIPOD 








ground to the correct radius of the ball 
before starting to bore. The outside is 
then cut down at that end so the wall 
is a full 1/16 in. thick. Smooth the part 
nicely, round the corners with a fine 
file, remove it from the lathe, and file 
the slot in the side, which enables the 
camera to be held in a vertical as well 
as a horizontal position. 

Make the head from brass rod with 
the ball on one end and a 4!,-in.-20 


or tank.—W.K. 








HOME-BUILT washers for pho- 
tographic prints often have 
such a strong stream of water 
that it causes occasional blis- 
ters and the breaking of the 
paper. If an ordinary five-cent 
perforated clothes dampener is 
attached to the water hose, it 
can be used to flush the prints 
gently and keep them in mo- 
tion. Wired to a spring clothes- 
pin, the improvised washer can 
be clipped to the edge of a tray 


Details of parts fx 
the tilting head. 

is easy to adjust, y: 
holds a camera firm 


Below, the complete 
head attached to th: 
tripod. Note the ver 
durable  constructio 





ALL PARTS_BRASS 
EXCEPT LOCKING HANDLE, 
WHICH IS MADE OF STEEL 


thread on the other. A tem- 
plate of thin brass, copper, or 
celluloid will have to be mad 
to the exact radius of the fin 
ished ball. Just keep cuttin; 
the ball with a hand tool 
little at a time until the tem- 
plate will fit in any position. 
The locking handle is of 
steel. The cam is turned on 
the end by throwing the rod off center 
in the four-jaw chuck. Polish with fine 
emery cloth. The plug for the bottom 
is tapped to take the tripod screw ('},- 
in.-20) and is held in the body by three 
No. 6-32 machine screws, countersunk. 
The little cup that locks against the 
ball should be turned so that it fits 
snugly around the ball. The round 
washer is ‘\-in. thick brass_ sheet 
turned to diameter.—EARL ENSIGN. 


Clothes Dampener Washes Prints 
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KODAK BANTAM SPECIAL... Lens, Kodak 
Anastigmat EKTAR f.2.0, extra-fast, 
super-corrected. Shutter, Compur- 
Rapid, 9 speeds to 1/500 second. Built- 
in coupled range finder of the split- 
field military type finds the range and 
focuses in one operation. Film-center- 


ing device 


position for each exposure. New low 
price, $87.50, includes field case. 


EASTMAN 


Only 


makes the 


film accurately in 


KODAK DUO SIX-20 (Series II)... The 
miniature that takes album-size 
pictures (15g x 2!4). Lens, the bril- 
liant Kodak Anastigmat f.3.5. 
Shutter, 1/500-second Compur- 
Rapid. Eye-level finder frames ac- 
tion—makes it easy to follow. Body 
shutter release minimizes danger 
of camera movement. Bracket for 
Kodak Pocket Range Finder. Price, 
$57.50. 


KODAK 


KODAK RETINA II... Choice of two extra- 
fast lenses—anastigmat /f.2.8 or anastigmat f.2.0. 
Compur-Rapid shutter (9 speeds, 1 to 1/500). Coupled 
coincidence-type range finder. Body shutter release. 
Double-exposure prevention device. Automatic ex- 
posure-count dial. Depth-of-focus scale. Kodak 
Retina II, f.2.8, $115; Kodak Retina II, f.2.0, $140. 
Prices include sportsman’s field case. 


KODAK RETINA I... the famous 
original Retina, now equipped 
with the new, ultra-precise Ko- 
dak Anastigmat EKTAR f.3.5 
lens. Shutter, 1/500 Compur- 
Rapid. Film-measuring mech- 
anism. Exposure counter. 
Depth-of-focus scale. Enclosed 
direct-view finder. Special 
plunger release. Bracket for 
Kodak Pocket Range Finder. 
Price, $57.50. 
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LOAD WITH A WIDE RANGE OF BLACK-AND-WHITE FILM 


Kodak Retina I and Kodak Retina II load with Kodak ‘‘SS,”’ 
Panatomic, Super X, and Infra-Red Film; Kodak Bantam 
Special, with Kodak Panatomic and Super X; Kodak Duo 
Six-20, Series II, with Kodak Verichrome, ‘‘SS,’’ and 
Panatomic. 


ALSO LOAD WITH KODACHROME (FULL-COLOR) FILM 

Kodak Retina I, Kodak Retina II, and Kodak Bantam Special 
also load with Kodachrome Film for gorgeous full-color 
transparencies. These may be viewed as they are, or mounted 
in slides for large-size projection with Kodaslide Projector. 
Your dealer will be glad to demonstrate for you Eastman’s 
miniatures, and to show you examples of their brilliant work 
in both black-and-white and full-color Kodachrome... . 
Eastman Kodak Company, Rochester, N. Y. 





KODASLIDE PROJECTOR... 
Ideal means of project- 
ing mounted Koda- 
chrome transparencies. 
Built to precision stand- 
ards. Yields big images 
of unsurpassed over-all 
clarity. With 8-foot 
cord, switch, plug, 47%- 
inch lens, $48.50. 
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IT MAKES anyone impatient to wait 
until the last shot is taken with a thirty- 
six exposure miniature camera. You 
can overcome this by cutting the roll 
approximately in half after about fif- 
teen pictures. Go into a dark room, 
wind the film knob one extra turn, open 
the camera, and cut the film apart. Un- 


Fasten the tongue to 
the unused film with 
cellulose tape, or 
splice it with cement 


wind the used portion until you reach 
the long loading tongue and cut this off, 
together with an inch or so of full- 
width film. Put the used part of the 
film into a regular film can and seal 
edge with tape. Fasten the tongue end 
to the end of the unused film that pro- 
jects from the cartridge. Care must be 
taken that the perforations match per- 
fectly at the joint.—CARL FROEN. 


Speeding up Your Film with Mercury Vapor 


MATEUR photographers who wish 
A they had a camera with a faster 
lens may now gain the same results with 
their present camera by hypersensitiz- 
ing their film. By a method recently 
developed, this process becomes cheap, 
simple, and sure. All that is required is 
a little mercury and a few wide- 
mouthed bottles. 

Mercury hypersensitizing will in- 
crease the speed of any amateur film 
from 50 to 150 percent. With an aver- 
age increase of 100 percent, your box 





A few drops of mercury are placed in a 
cardboard pill box which has holes in the 
top. Then the pill box and film are sealed 
tightly in a black-painted mayonnaise jar 


camera with its F/11 lens can do the 
work of a camera with an F/8 lens 
using untreated film, while the F/2 lens 
of your minicam is boosted to F'/1.4. 

An amazing feature of the process is 
that film may be treated either before 
or after exposure, the greatest im- 
provement in speed occurring when 
treated at the latter time. Another fea- 
ture is that film may be treated in 
tightly wrapped rolls. 

Large cold-cream jars or half-pint 
mayonnaise jars are excellent contain- 
ers for the processing. To hypersensi- 
tize your film without loosening it on 
its spool, these jars may be used just 
as they are. For loose film, they should 
be given several coats of opaque paint 
on the outside. Be sure to cover every 
spot. If the cover of the jar is metal, 
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the inside of this should be given sev- 
eral coats of either shellac or varnish. 

To treat a roll of film, put a few drops 
of the mercury in a cardboard pill box 
that has several small holes cut in the 
top. Place this box in the bottom of the 
jar and stand the roll of film upon it. 
Now put the cover on the jar, and seal 
it with several turns of opaque tape. 
Loosely wrapped film will be fully hy- 
persensitized in about thirty-six hours 
at ordinary room temperature. Tightly 
wrapped film should be left from six to 
eight days. By providing a number of 
containers, each labeled with type of 
film and date, the processing may be 
staggered so that the required number 
of rolls will be ready just when you 
want them. The effects of the process 
last in full force for about three weeks. 
Development should be carried through 
in the ordinary way.—K. M. S. 


Improvised Sunshade 
for Folding Camera 


A SUNSHADE for an ordinary cut-film 
or film-pack camera, when used in a 
norizontal position, can be provided by 
turning the wire view finder as shown 
below and laying the film slide across 
it.—PAT MACDONALD. 














Tripod braced 
with pieces cut 
from a discarded 
radio condenser 











Aluminum Plates Stiffen 
Light Wooden Tripod 


LIGHT wooden camera tripods that 
vibrate excessively can be stiffened by 
fastening metal braces across the up- 
per sections as shown. Aluminum plates 
taken from an old variable radio con- 
denser are excellent for this purpose 
and add very little weight to the out- 
fit.— MERLE TERRILL. 





Enlarging Paper Held 
with Adhesive Tape 


WHENEVER a photographic enlarge- 
ment has to be made that requires the 
full area of the enlarging paper, it is 
difficult to hold the paper perfectly flat. 
Covering it with glass is not entirely 
satisfactory, as all the flaws in the 
glass are shadowed on the paper and 
sometimes a double image may be pro- 
duced. A better method is to glue pho- 
tographic tape with the adhesive side 
upward to an old drawing board or 
other suitable flat surface in the form 
of a rectangle large enough to enable 
the paper to be stuck down as shown. 
A gap of several inches is left at one 
corner so the paper may be lifted easi- 
ly. No trace of adhesive remains on the 
back of the paper. 


Eyedropper Used as Oiler 


OUT-OF-THE-WAY bearings in type 
writers and other small machinery can 
often be oiled more conveniently by us- 
ing a small suction-type eyedropper than 
a conventional oil can.—E. T. ROBINSON. 
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Fishline Spider Keeps 
Tripod from Spreading 


O KEEP a camera tripod from doing 

a “split,” nothing is more effective 
than a brace made from strong fishline 
and a few rubber bands. The line, which 
should be of the type intended for deep- 
sea fishing, especially if the tripod is a 
large one, is cut and tied so that it forms 
a spider having three equal segments 
of such length that they are stretched 


Looped rubber bands pull the cords up out 
of the way when the tripod legs are folded 


to a horizontal position when the tripod 
legs are spread normally apart. The 
ends are fastened to the tripod legs by 
means of small screw eyes or any other 
convenient method. Some tripods are 
equipped with loops to take such braces. 

Loop rubber bands together until 
their total length is such that, when 
fastened between the center of the fish- 
line spider and the tripod-head screw 
or upper end of one of the legs, they will 
pull the line up out of the way when 
the tripod legs are folded together. The 
ends of the spider can be equipped with 
snap hooks, paper clips, or any device 
that will permit quick attachment or 
removal.—wW. E. B. 


Varnish Remover Cleans 
Clogged Sanders 


Ow NERS of belt and disk sanders often 
find the abrasive surface clogged with 
pitch and powder. This renders them 
useless long before the abrasive has 
worn off. I have found that applying 
prepared varnish remover will dissolve 
the gum or pitch, which may be re- 
moved easily with a stiff wire brush. 
This treatment has been used as often 
as four times on the same belt before 
discarding it.—-DONALD R. FOSLER. 
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WELL, IVE TRIEDA 1 . 
LOT OF TOBACCOS IN 
MY TIME, BUT PRINCE 
ALBERT |S BY FAR THE 
MOST FRIENDLY AND 
GRATIFYING 
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THE STORY OF SMOKING JOY 


PRINCE ALBERT TASTES 


















Copyright, 1938 
R. J. Reynolds Tobacco Co, 

















THE WAY IT SMELLS— I 
RICH BUT MILD. bE ALBERT i 
AND THE NO-BITE ! yo) NE 






PROCESS TAKES OUT 
- RAWNESS 






CRIMP GUT 


LONG BURNING PIPE'AN 


im CIGARETTE TOBACCO 


pipefuls of fragrant tobacco in 
every 2-oz. tin of Prince Albert 


READ THIS GENEROUS OFFER 





Smoke 20 fragrant pipeful: of Prince Albert. If you don’t 
find it the mellowest, tastiest pipe tobacco you ever smoked, 
return the pocket tin with the rest of the tobacco in it to us 
at any time within a month from this date, and we will re- 
fund full purchase price, plus postage. (Signed) 

R. J. Reynolds Tobacco Co., Winston-Salem, N. C. 


THE NATIONAL JOY SMOKE 
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““You've never 


anything like it’ 





THE NEW 


Western Electric 
HEARING AID 


Ortho-technic Mode! 





--.- built on new principles 
.-- gives new hearing ease! 


With Western Electric’s new Audiphone 
scientifically selected by Audiometric tests 
to meet your needs, you'll hear clearly, 
easily again. 


never heard anything like it.” 


And you haven't! Built on entirely new 
principles in hearing aid design, this latest 
achievement of Bell Telephone Laboratories 
does things no previous hearing aid could do, 


It enables you to hear clearly in group 
conversation—it will operate in any position 
— no “cut-off” when you lie down or recline. 
It greatly widens your hearing circle. It 
gives you natural tone, with either air or 
bone conduction receiver. It has greater 
power than any previous aid, yet its batteries 


last much longer. 


You owe it to yourself to try this re- 


markable new Audiphone. Send the 
coupon today for full details. 

(Seen eoan eee eee eaeeoeaeae ° 

GRAYBAR ELECTRIC CO., Graybar Bldg., New York. ! 

Please send details on New Western Electric Audiphone 
(Ortho-technic Model) and name of nearest dealer. 

P.S-36 ! 

al) 














Men and women now using | 
this new Ortho-technic Model say “you've | 


Punch Cuts Out Windows 


in Passenger Cars 


N MAKING the cardboard sides for 

model railway cars of the 00 and HO 

gauges, much time may be saved by 
constructing a punch and die as illus- 
trated. The die consists of two pieces 
of strap iron about 1 by 2 by % in. 
with identical holes drilled and filed in 
them to the size of the windows. The 
hole must be the correct distance from 
the right outer edge of the iron to give 
the desired spacing between windows. 

One of these pieces is set flush in the 
wooden block as indicated, with a hole 
below for the punchings. The other 
piece goes on top with a metal spacer 
between. The spacer is the same thick- 
ness as the cardboard and is placed to 
serve as a stop, so that each window 
will be the desired distance from the 
top of the car. Nails are added as 
guides. 

The punch is filed from steel and 
must be a tight fit. 
A small shoulder 
is left to keep the 
punch from going 
through the hole. 
—W. D. SMITH. 















HOLES SAME SIZE 
AS WINDOWS TO 
BE PUNCHED 


STRAP IRON 
Ya xt x2” 





st _ WOOD BLOCK 
Wx 3x8 





How the punch and die are made and used 


Abrasive on Screw Driver 


Prevents Slipping 


IN LOOSENING a tight screw, the 
screw driver sometimes keeps slipping 
out of the slot and chewing up the slot. 
The next time this happens, try dipping 
the point of the screw driver into some 
emery or other abrasive powder. If no 
such powder is handy, dip the point in 
the grinding dust around your grinder 
or use ordinary kitchen cleanser. 


Flat-Drying Process Paint 
for Finishing Models 


PooR painting probably spoils more 
scale models than anything else. Ama- 
teurs often use high-gloss paints over 
a surface that has not been properly 
prepared with the result that every 
blemish shows distinctly and the whole 
looks like a cheap toy. 

Anyone can now obtain a fine-look- 
ing flat finish on models by using what 





= 





is commonly called “process paint” or | 


“silk-screen stencil paint.’”’ It brushes 


easily, dries flat, covers well, and is | 


very durable. You will not find this in 








ordinary paint stores, but it may be | 


purchased at any sign painters’ supply 
house or from the larger nationally 
known paint stores, as well as by mail 
from certain specialty paint dealers. 


The price range is generally from $1.25 | 


to $1.75 a quart. 


Do not follow the directions on the | 
can, because they are intended for silk- | 
screen stencil work, but thin the paint | 


approximately twenty-five percent with 
mineral spirits, painters’ petroleum, or 
gasoline. 
thirty minutes, and is hard in from 
two to four hours. 


It dries tack free in about 


Be sure to get flat-finish process | 


paint, because it is also available in a 


gloss finish, lacquer finish, and syn- | 


thetic enamel finish.—C. A. VOELCKEL. 


Model Railway Materials 


A HEAVY rubber band makes an ex- 
cellent belt for transmitting power from 
one axle to the other in the power trucks 
of MU or interurban models. Small 
pulleys to fit the axles may be obtained 
from discarded drapery fixtures, where 
they are used to carry the cords for 
traverse draperies. With a little ream- 
ing, the pulleys can be made a press fit 
on the axles. 

Serviceable worm-and-pinion sets for 
use in light models may be obtained 
from children’s structural building sets 
or purchased direct from the manufac- 
turers at much lower cost than the 
worm-and-gear sets usually used in 
models. 


How To Free Tight Journals 
on Model Railway Trucks 

TIGHT truck journals are sometimes 
a source of trouble to model railway 
engineers, but they may usually be rem- 
edied by holding the wheels against a 
rapidly moving belt. 
quickly loosens the bearings.—A. F. 


Three Hints on Using 
Soldering Coppers 


WHEN a considerable amount of 
solder has to be deposited on work 








The high speed 


that is more or less inaccessible, it pays | 


to file a reservoir groove the full length | 


of one of the faces of the soldering 
copper. Extend the groove right to the 
point, and tin it well. 

Electricians who frequently have to 
solder wires in awkward overhead po- 
sitions can save themselves trouble 


by using a bit with only one face and | 


bevel tinned. It should be kept for this 
special purpose. The solder will not run 
all over as is the case where all four 
faces of the point are tinned. 

Those who heat their soldering irons 
over charcoal, gas, or gasoline can re- 
move the oxidation so the bit will heat 
more rapidly by dipping the copper 
while hot in a solution of % oz. pow- 
dered sal ammoniac dissolved in 1 qt. 
water. Keep this in an earthenware 
jug or crock. 
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Simple Model Railway 
Loading Platforms 


SCALED for “O” gauge model railway 








track, these loading platforms supple- | 


ment the main passenger stations to 
form freight depots or train sheds. If 
necessary, the base and roof can be cut 
in the shape of an arc to fit around 
curved portions of the track, or several 
of the platforms may be placed between 
the tracks to create a terminal shed. 
In the latter case, extend the roofs so 
they touch to give the impression of a 
continuous ‘roof, or use one large roof. 
Gray paint, sprinkled with sand while 
still wet, will imitate cement on the 
base and columns. Use green or brown 
paint on the roof.—C. ELMER BLACK. 
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Three views of a platform for "O" gauge, 
although length and width may be varied 


Switch for Reversing 
a Model Locomotive 


THIS reversing switch for model-rail- 
way use requires a piece of fiber with 
four roundhead screws (Fig. 2). The 
lever is cut from the same material and 
carries two roundhead screws (Fig. 1). 
A fairly stiff spring is used on the cen- 

ter bolt. The screw- 

ies * heads on the lever 
must each contact two 

STIFE SPRING screws in the plate. 
aie The method of wir- 
ing is shown in Fig. 


(vy vs = we POU 






connected directly to 
the third-rail shoe 
when the switch is in 
midposition, trains 
can stand with the 
lights burning, and a 
flip of the lever 45 
deg. will set the train 
in motion. If small 
screws are used, the 
switch will fit in a cab. 

JAMES M. BOWLES. 





3. If the headlight is | 
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Get the Protection 
of This New Heavy 
Duty Willard that «+ 


eeedoes all the things you've always 
wanted a battery to do—and keeps 
on doing them for 68% longer than 
the average of over 100 other brands, 
including all the best known makes! 


***starts your motor over and over 
and over again—countless times— 
quickly—without fuss—and regard- 
less of the weather! 


eeetakes the strain of hard, con- 
tinuous driving—day after day— 
without flinching. 


WOW READY! At your Willard Dealer’ 


A New Barrery Tar Lasts 
687 LONGER, 


The WILLARD 


e**is a made-to-order power <e 
house to handle the extra 
demands of car radios, = 


s] 












7 OUTSTANDING 





heaters, and other current- [weave outy [=] tHeeao aveser | 








consuming devices. 


FEATURES OF THE 








This Willard “H-R” was developed after 
a 9-year study of 78,000 batteries driven 
over one billion miles. Its unusual per- 
formance is due to new developments in 
battery construction, exclusive with 
Willard. Most important single feature is 
a new type of Willard Thread Rubber In- 
sulator that definitely increases battery 
life—and protects you against the sudden 
failures so often caused by “shorts” or 
buckled plates. 


If you are one of the millions of car owners 
who will need a new battery this Fall, be 
sure to see the mew “H-R”. Its long life 
and low price mean true economy. 
Now on display at your Willard dealer’s. 


nO Ol  W ND 





WILLARD “‘H-R”’ 


Protected with the new-type 
Willard Thread Rubber Insu- 
lators that give the battery 68% 
longer life. 


Reserve Capacity means longer 
life, plenty of power for radio 
or accessories. 


Plates expertly designed, formed 
and processed to insure top per- 
formance. 


Extra power for Winter starting 
—and superior resistance to 
summer heat. 


Delivers high voltage to starter— 
saves gasoline, and oil dilution. 
Handsome, new-style Hard-Rub- 
ber Container—tough and rugged. 


Written guarantee and adjustment 
policy, backed up by 42,000 
Willard Dealers from coast to 


coast. 





HERE’S WHY THE “H-R” WILL LAST 68% LONGER 


No battery can last longer than its insulators. The positive and nega- 
tive plates are like fighting roosters always trying to get at each other 
through the “fence” or insulator. If the plates wear a hole through 
an insulator and touch each other a “short” occurs and the battery 
goes dead immediately. This is the cause of many battery failures. 


After years of research, Willard engineers have perfected a new in- 
sulator of cotton threads and latex. This new Thread Rubber is 
porous enough to permit fast chemical action between plates—yet 
tough enough to keep the plates apart until they wear out. 


Combined with Willard’s superior plate construction these Thread 
Rubber Insulators give the “H-R” top performance and a life 68% 
above the average of competing batteries. 


| WILLARD STORAGE BATTERY COMPANY e Cleveland « Dallas « Los Angeles * Toronto 














ASK FOR IT BY NAME AT 


YOUR WILLARD DEALER'S 
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THAT'S NOT "OLD 
FAITHFUL!” JUST A 
GUY WHO DIDN'T 


USE SANI-FLUSH! 














































A CLOGGED radiator may be the beginning 
of an expense account. The motor overheats. 
You lose power. Expensive repairs often 
result from a neglected radiator. Don’t take 
a chance. You can keep radiators clean with 
Sani-F.Lusu. Keep motors running cool and 
efficiently. 

Just pour 10c worth of SAn1-FLusa in the 
cooling system of your car. (25c for the larg- 
est truck or tractor.) Follow directions on 
the can. Run the engine. Drain. Flush. Re- 
fill with clean water. It takes very few min- 
utes and Sani-FLusH removes rust, scale 
and sediment. It cannot injure motor or 
fittings. You'll find Sani-FLusH in most 
bathrooms for cleaning toilet bowls. Sold 
by grocery, drug, hardware, and five-and- 
ten-cent stores. 25c and 10¢c sizes. The Hygi- 
enic Products Company, Canton, Ohio. 


Sani-Flush 


KEEPS RADIATORS CLEAN “™eQMe 








LeJay Electric Troller 


LIGHTWEIGHT—CLEAN—SILENT 
Ideal for boats or canoes because of its 
variable speed from maximum to just moving. S« 
imple a child « an operate yet strong = sturdy 
for neneral use. Operat 8-12 hours on good bat 
tery. Silent ope - ition plus use of bo th hands 
1) make it the 
a - erfect outbe —# Free Details 
easy to build your own electric outboard 
from o id auto generator w you how. Dime 
bring implified plans and valuable 


LEJAY MFG. CO., 523 LeJay Bide. 
Minneapolis, Minn. 













for fishing and other features 





catalog 


| 


| 
| 
@ WRITE for details on this | 


hd 4 new 9”x 3’ Workshop Precision 
9 4 3 Lathe — back geared, screw 
cutting. Made in 8 different 

drives, 4 bed lengths, 38 prac- 


SOUTH BEND 


LATHE 


Neur Lour Terma 
ON LY $6°° A MONTH 


tical attachments 
available for use with 
this lathe. Weight 
820 Ibs. crated. 





Ask for catalog — 
15K—sent Free, ~“ 
Postpaid. 





SOUTH BEND LATHE : WORKS: 


825 €. Madison St., South Bend, Indiana, U.S.A. 





Homemade Flexible Shaft Does Fine Work 





Chasing a silver ring with the unit, which 
is a homemade copy of a dentist's drill 


HIS’ dentist’s type flexible-shaft 
pf is a useful tool for model 
making because it operates at high 
speed with little vibration. Small grind- 
ing wheels, sanding disks, and burrs 
may be obtained from a dental supply 
house, or your dentist will perhaps give 
you some of his discarded ones. 

The writer has used the outfit illus- 
trated for drilling, chasing, grinding, 
and polishing in connection with jewel- 
ry work; for grinding small dies; for 
carving, drilling, and other fine work on 
ship models, and as a tool-post grinder 
on a small lathe. Gunsmiths also would 
find such a unit valuable. 

Materials. Small pin vise with chuck 
taking a \-in. drill (maximum); 2 ft. 
of \4-in. flexible metal conduit; 3/32-in. 
flexible core from an auto speedometer 
shaft; brass rod. 

Vise. Cut handle to desired length and 
ream out burr. Insert short length of 
steel rod in the chuck, tighten chuck, 
and center piece in lathe. Hold the 
hollow stub of the handle with the tail- 
stock center. Turn down shank and 
polish to turn in brass bearing at end 
of flexible conduit. Fit one end of cable 
snugly into hollow stub handle and 
“sweat” with solder. 

If a ball-bearing unit is desired, ob- 
tain a used “hand piece” from a dental 
supply house and substitute it for the 
remodeled pin-vise assembly. 

Fittings. Turn from round brass stock 

















DRILL OUT TO FIT 
MOTOR SHAFT 


LLED AT ONE 


E FLEXIGLE SHAFT 











The remodeled pin vise, the brass bearing, 
and brass collars for use at the motor end 


a fitting to serve as a bearing for the 
finished chuck. Make outside any con- 
venient size and shape to hold in your 
hand. Drill and ream one end to receive 
the chuck unit; drill the other end to re- 
ceive about 1 in. of the conduit. Fit this 
brass piece over the conduit and solder. 

Make brass collar for other end of 
conduit. Note that a short length of 
steel shaft is sweated to the tail end of 
the cable. This rod must not be too 
large to go through the chuck bearing, 
as the unit is assembled by feeding the 





Chuck and cable before being inserted in 
housing. In center are some of the tools 


cable in through the chuck end. Also 
make brass collar to fit over motor 
shaft and receive the projecting end of 
the steel rod. 

Assembling. Rub the cable with 
graphite paste and assemble as shown. 
The motor used in the original is a 1/10- 











h.p. variable-speed motor with a max- | 


imum speed of 6,000 r.p.m, which was 
purchased secondhand for $1.50. An 
alternative method is to chuck the 
driven end of the cable in your lathe. 
High speed is best for grinding opera- 
tions.—C. K. FANKHAUSER. 


Rubber Vacuum Cups Keep 
Pastry Board in Place 





RUBBER DISKS 




















ASTRY boards and other articles 
that are to be used on smooth sur- | 
faces may be prevented from slipping | 


by providing them with vacuum-cup 
feet, as shown. Each foot consists of 


three disks of rubber cut from an old | 
inner tube and screwed to the board. | 
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New Fisherman's Boat 
(Continued from page 61) 


TRANSOM GRACE —_ 
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53 MOTOR TRANSOM 
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: GATTEN 
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C7044 Section at Transom 


Above is a dia- ocgex Derween sucen 
gram showing the 

relation of all 
parts at stern. 
The dotted lines 
indicate parts 
on the outside. 
Right, an inside 
view of side at 

the rowing seat — sear 

Side at Stations5 and 6 


OARLOCK 


GATTENS 


SIDE FRAME NO-5 





SIDE FRAME 
N°6 


seat may be made removable by notch- 
ing the seat frames over a cleat screwed 
to the side frames. 

The entire hull should be well sanded 
before the priming coat is put on and, 
after the priming coat is dry, all screw 
holes covered with putty. The hull 
should have at least two coats of marine 
enamel, or else flat paint covered with a 
coat of spar varnish. The deck, seats, 
and trim, including the sheer and fender 
molding, can be given a natural finish 
with two or more coats of spar varnish. 
To mark the water line, set the boat 
level on an even floor and mark around 
the hull 5 in. up from the floor. 

The sheer and fender molding shouid 
be %-in. hardwood screwed to the 
frames and battens with 14-in. No. 7 
oval-head brass screws. A strip of %4-in. 
brass or aluminum should be used to 
protect the stem. 

A fin about 3 in. deep by 6 in. long 
will be necessary to prevent skidding on 
turns if a motor of over 6 h.p. is to be 
used. The fin should be bolted to the 
keel between frames Nos. 4 and 5. 


BOTTOM 
eA PLANKING 
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+4— DECKING —the MILDNESS 
of fine old 
Sais Kentucky Burley 
MOLDING aged in wood 
\ —the FLAVOR 
- GATTEN of pure maple 


























| sugar for extra 
TRANSOM 
FRAMES good taste 
Saal Velvet packs easy in a pipe ay 


Rolls smooth in a cigarette 
Draws right in both Copyright 1938, LicceTr & MyERs ToBacco Co, 





Assembly view looking down on hull at stern 
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(M TOPS IN 
COMFORT ! 










Keener, longer-lasting. 
kind to the skin, Treet 
Single-edge Blades are 
uniformly good! 4 
superb blades for 10c. 
















BLADES 


FIT GEM AND EVER-READY RAZORS 











New Catalog of 
e TRAILER, 
PARTS 


Axles, straight, $4. Drop center axle, $7.50. Drop 
center aile un orcarriag 19.50, co mmplete less tires 
Cable-contro able ~ brake on ! $15 extra. Electric 
icaien- pric irequ en d fo r FREE Catalog today. 
SHAMROCK TRAILER PARTS 

12317 Turner Detroit, Mich. 














22 SENIOR OUTFITS 
RAED TG LIKE feel, RAYS FOR ITIELF “an SHORT 
JIAME. EASY RULES SEAT. oh pen, AEE CADMOS, 


o ae AND AlL DETAILS... BEN ony 


KELSEY PRESSES A33 
IT %— | =. 











When Writing Advertisers 


Please Mention POPULAR SCIENCE 





ane Als 


C. P. Grade 
Generous Quantities 
c |W in glass containers—unconditionally ae 
big fully iiuetreted valeaite 
catalog—a real 25¢ handbook. 
Equip a complete home or pro- 
fessional laboratory with chemicals, apparatus, mi- 
croscopes and instruments at real bargain prices. Save 
money! Send 3c for postage. Get your copy NOW! 
KEMKIT. SCIENTIFIC CORP. 
397-A Bridge St. Brookl New York 









MINIATURE GAS ENGINES 


SYNCRO ACE 


The time-tested, efficient, 
stream-lined power plant 
for model airplanes Im 
mediate deliveries with 
all 1988 im 
provements, 
Now only 









The New 
SYNCRO BEE 





S 


<a phils tiny gasoline engine 
i= now ready Oniy A, ; %’’ stroke. Weighs 
anon ximately 4 oz. Onl $12 60 at your dealer's. 


ELECTRIC JIG SAWS 
200 strokes t No motor re qui red Jacol 
for all mets U An. i Sold by dealers everywhere 


SYNCRO DEVICES, inc. o«t32°*.§; | 





Learn to Sail on Your Dining Table 


(Continued from page 38) 


the wind. To prevent the possibility 
of an accidental jibe, good sailors gen- 
erally steer their boats before the wind 
so that the breeze comes over the stern 
slightly on the opposite side to that on 
which the mainsail is riding. 


other maneuvers of your model 
boat on the table have been done by 
hand, by actually taking hold of the 
boat and moving it from one position 
to another. In an actual sailboat, of 
course, the rudder does this steering 
job. Study how your model rudder acts 
as you twist the tiller back and forth 
and you will note that it works just 
opposite to the manner of an automo- 
bile steering wheel. 

If you want to turn a boat to port, 
the left side looking toward the front 
end or bow, you swing the tiller to 
starboard, the right side, and vice 
versa. It is well to remember, how- 
ever, that if a boat is drifting back- 
ward, the action of the rudder is just 
the reverse. And if you ever sail a real 
boat and become confused about the 
steering or setting of the sails, simply 
turn the tiller toward the sail. This 
will always swing the boat into the 
wind and bring it to a standstill. 

One vital difference between table- 
top and actual sailing is in knowing 
the exact direction of the wind. At 


aeons coming about, and all the 


home, you can have the wind blow 
from any direction merely by moving 
the fan, but under actual sailing con- 
ditions, you will have to adapt the 
boat and its sails to the prevailing 
wind. Thus it is extremely important 
to know from just what direction the 
wind is blowing, and to keep on the 
lookout for sudden changes. 


AILORS sometimes fasten a pennant 

to the truck, or topmast part of the 
mast, or attach bits of yarn to the 
shrouds at the side of the mast, to 
show wind direction. But old salts just 
face in the general direction of the 
wind and turn their heads from side 
to side until the hum of the air passing 
both ears is of equal intensity. Then 
they know they are facing directly 
into the breeze. Try this in front of 
your electric fan. If the noise of the 
motor is not too loud, you should soon 
get the hang of this trick. 

By the time you have become pro- 
ficient in maneuvering your model 
boat on its miniature sea, you will 
have learned most of the fundamentals 
of sailing. The practice indoors en- 
ables you to visualize exactly what is 
happening in each maneuver you make 
when you begin handling a full-size 
craft on real water. By becoming a 
table-top mariner first, you will save 
time, and avoid dangerous mistakes. 


Cleaner Air To Breathe 


(Continued from page 77) 


soda water sparkle and fizz. Your ex- 
haled breath contains about four or five 
percent of it. In the small proportions 
ordinarily encountered, in fact, carbon 
dioxide is entirely harmless. When peo- 
ple are breathing in a closed chamber 
like a submarine or a stratosphere-bal- 
loon gondola, however, containers of 
soda lime (a mixture of caustic soda 
and quicklime) must be provided to 
absorb it, or it would rise to such a 
percentage as to endanger life. This is 
because a high concentration of carbon 
dioxide in the atmosphere interferes 
with the elimination of the same gas as 
a waste product of our bodies. 


IR that you exhale is about 140 
times as rich in carbon dioxide 


gas as the atmosphere is, and a simply 


constructed bit of apparatus will dem- 
onstrate the difference in a striking 
way. Obtain a pair of similar flasks 
and place in each one an equal quantity 
of clear limewater. This is prepared by 
shaking several grams of lime with 
about 100 cubic centimeters of water 
and filtering the resulting solution. Fit 
the flasks with two-hole stoppers, and 
join them with tubing providing a T 
connection at the center. Attach a 
piece of rubber tubing to this T con- 
nection to serve as a mouthpiece. Fit 
one of the flasks with a piece of glass 


tubing that dips below the surface of 
the limewaier, and the other with a 
rubber-tubing outlet closed with a small 
cork and slit along the side with a razor, 
to form a one-way valve. 

Now, when you suck through the 
mouthpiece, outside air will bubble 
through the limewater in the first flask. 
When you exhale through the mouth- 
piece, your breath will bubble through 
the limewater in the second flask. With- 
out further manipulation, the operation 
of the apparatus is entirely automatic 
in directing the air streams through the 
proper vessels. 


RY breathing continuously, in and 

out, through the rubber-tubing 
mouthpiece. Soon you will notice that 
the limewater in both flasks is turning 
milky. This is due to the precipitation 
of calcium carbonate (precipitated 
chalk) by the reaction of the carbon 








dioxide with the limewater. The liquid | 


in the second flask will be much the 
milkier of the two, plainly demonstrat- 
ing that there is a far higher per- 
centage of carbon dioxide 


in your | 


exhaled breath than in the surrounding 


atmosphere. 
An easy way to obtain carbon dioxide 


for chemistry experiments is to put a | 


chunk of dry ice (frozen carbon diox- 
ide) in a bottle and let it “melt.” 
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Wind-Driven Generator Supplies Current for Summer Home 


(Continued from page 63) 


completed armature with several coats 
of insulating varnish, allowing each to 
dry thoroughly. 

Mark the field pole pieces so they can 
be replaced in their original positions; 
then remove them and the field coils. 
Make a wooden winding form, the cen- 
ter of which is the same size as the 
opening in the original field coils. Wind 
two new field coils 
in same direct on 
as the old ones, 
each consisting of 
220 turns of No. 
20 celenamel wire 
(approximately 
1% Ib. will be 
neededaltogether). 
Connect exactly 
like the original 
field coils. Wrap 
coils with cotton 
tape and cover 
with insulating 
varnish or shellac. 
Replace the pole 
pieces and new coils, and connect ends 
to same brush and ground terminals as 
before. 

Shape the end of a 1-in. pipe (long 
enough to extend below ihe larger sup- 
porting pipe) as in Fig. 10 and mount 





The housing raised 
to show the bearings 


the generator as shown at Fig. 5. Drive 
a short piece of 1%4-in. pipe over the 
1-in. pipe and solder a metal bearing 
cover to it. A set of ball bearings and 
raceway to fit the 1l-in. pipe may be 
picked up in an automobile wrecking 
yard. 

Note that the pipe sizes are trade 
sizes, not the actual sizes in inches. The 
outside diameters of pipes may vary 
somewhat, so it is advisable to select 
pieces that will make a fairly snug fit 
when one is placed inside the other. 

The collecting rings and brushes are 
shown at Figs. 10 and 11. The gener- 
ator should be placed as high as pos- 
sible, clear of surrounding objects. The 
mounting tower may be either wood 
or angle iron. 

An adjustable vane is provided (Figs. 
3 and 5), so the generator will not be 
injured by strong winds. The tension 
on the vane may be set so the generator 
speed will be nearly constant in varying 
wind speeds, because as the wind in- 
creases, the vane tends to fold at right 
angles to the propeller, and this moves 
the propeller away from the wind. 

To stop the generator, the vane is 
pulled around by a flexible metal cable 
so it is at right angles to the propeller. 
The lower mounting bracket for the 
vane is shown in Figs. 6 and 7. 

The propeller is cut from 20-gauge 
galvanized steel 3 ft. square (Fig. 8). 





Collecting rings and brushes at bottom of 
pipe support. Connections are No. 10 wire 


It is bolted to the generator pulley. The 
wire reénforcing ring is threaded 
through the holes, and the ends are 
bolted or brazed together. Bend the 
blades to slant about 30 deg. 

Two No. 10 wires are brought out 
from the brushes on the tower to the 
cut-out coil and connected as in Fig. 
12. The lower brush is connected to the 
generator terminal, which is the posi- 
tive pole. At Fig. 5 it will be seen that 
the generator terminal passing through 
the vane-support bracket is thoroughly 
insulated with fiber washers from the 
surrounding metal. 

It is advisable to include an ammeter 
in the circuit (Fig. 12); this may also 
be obtained from a wrecking yard. 











IMPARTIAL TESTS PROVE THAT THIS 
NEW KIND OF TIRE GIVES YOU 





PRICED UP TO 70% MORE! 





. } ERE’S a new kind of tire that 
; H changes the rain-drenched 
road under your car from a 
“skid trap” to a dry track! It’s the new 
Goodrich Silvertown Tire with the Life- 
Saver Tread! 

This amazing tread acts like a whole bat- 
tery of windshield wipers. It sweeps the 
water right and left—forces it out through 
the deep drainage grooves—makes a DRY 
TRACK for the rubber to grip—giving you 
the quickest non-skid stops you've ever seen! 

And when you can get this real life-saving 
skid protection, plus Golden Ply protection 
against high-speed blow-outs AT NO EXTRA 
COST why gamble on tires? See your Good- 
rich dealer or Goodrich Silvertown Store 
about a free demonstration. 


7 Goodrich SAPETY Silvertown 


| SKID PROTECTION OF LIFE-SAVER TREAD @{3@ GOLDEN PLY BLOW-OUT PROTECTION 
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QUICKER NON-SKID STOPS THAN TIRES 
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YOUR WORK WILL 
SHOW THE 
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@ How good a job a man intends 
to do is often reflected in his choice 
ofasaw. Fora sloppy job any saw 
will do. But for your guidance to 
clean-cut results, remember that 
Atkins Silver Steel Saws (hand, 
hack, circular, etc.) have held the 
respect of carpenters, cabinet 
makers and metal workers since 
1856. Their true set teeth, taper 
grinding and famous tempered 
“silver steel’’ help craftsmen to 
do their best work — and save a 
great deal of energy. 

E. C. ATKINS AND COMPANY 
428 S. Illinois St., Indianapolis, Ind. 
SEND FOR 40-page Home Work- 


shop Book,"“HOW TO DOIT.” Send 
only 10c to cover handling. 


AVAL SS 


60 POWER TELESCOPE $2.19 

VARIABLE EYEPIECE 20X-40X-60X 
NEW Reasons, 20 power for ultra-bright eu 
images with 40 & 60 power for extra long 
range. Guaranteed to bring distant 
objects, people, sports events, 


ehips, moon, stars, etc., 
60 times as close. 


SILVER 
STEEL 
SAWS 


Most pow- 

erfu! made for any- 
where near the money. 
Closes to less than a foot in 


length. Multiple lens system. 30 mm 
objective lens. 5 sections. Directions 

included for using as a compound 4 lens microscope 
American made. We pay the postage. Only $2.19. Address 


Dept. 68 
BROWNSCOPE CO., 5 W. 27th ST., NEW YORK 


CHEMICALS 


Laboratory 
Apparatus and Glassware 
Send 3¢ for Catalog CP1 

Dept. M25 


BIOLOGICAL SUPPLY COMPANY 
1176 Mt. Hope Ave. 


© EARN BIG PROFITS 


sq with new RANGER SCOOTER 










oS 


Earn big profits selling or renting marvelous, 
improved RANGER SCOOTER. 120 miles per 
gallon—30 m. p. h. Safe. Sturdy. Good terri 
tory atill open. Get your share of the big 
profits possible! EASY TERMS FINANCED. 


Write for 
Agenta’ Prices 


Free folder. Special Low 
Hurry! 

MEAD CYCLE CO. 
Dept. FS-249, CHICAGO, U.S. A. 


When answering advertisements, 
please write your name and 
address plainly. 


LABORATORY APPARATUS 
BIOLOGICAL SUPPLIES 
MICROSCOPES 
TELESCOPES 
CHEMICALS 

New complete 32 page catalog lista 
hundreds of items of interest to 
amateur and professional expert- 


menters Save Money—Buy Di- 
rect. Send now! It's FREE and crammed 


we 
oe 
xu 
~ 














ull of bargains and valuableinformation. 


f 
4.4. WINN MFG. CO., Dept. 108, 124 W. 23 St., New York 










DIESELECTRIC PLANTS a TERMS 


Electric Starting—Remote Control = 


Make electricity the Diesel way for 
less than one cent per kilowatt 110 
volt A. C. or D. C. for direct lighting 
or 32 volt for battery charging. Saves 
75% Easily installed—oceupies small 
space. Larger plants available 2500 


Watts 
WITTE ENGINE WORKS 
222-C Oakland Ave., KANSAS CITY, MO, 





Rochester, N.Y. | 





HE efficient operation of home 
“T wonestop machines depends to a 

greater extent than generally real- 
ized upon the belts. While endless belts 
are excellent, they soon stretch so that 
proper speed cannot be maintained un- 
less some arrangements are made to 
tighten them. Laced belts are the al- 
ternative, but many amateur mechanics 
seem to find it difficult to do the lacing. 
It is really a simple process, especially 
if No. 22 plain copper wire is used. This 
wire, which can be purchased in spools 
at any hardware store, is quite satisfac- 
tory for small belts. 

Put the belt over the two pulleys 
where it is to be used and pull moder- 
ately tight. Mark with a try-square 
where the joint comes, and cut off the 
belt. Then file off the point of a 214-in. 
(eightpenny) finishing nail to form a 
punch for making the holes. A. belt 
punch will do this work, but it is diffi- 
cult to obtain one that will make a 
small enough hole. 

The two outside holes should be about 
14 in. in from the edge of the belt; the 
remaining holes are spaced about % in. 
apart. When they have been punched, 
run a groove from each hole to the end 


- 
‘Small Machine Belts Laced with Copper Wire 


of the belt on the pulley side. This 
groove is for the wire to lie in so that 
it will not come in contact with the 
pulley. 

Cut off a piece of the copper wire 
about five times as long as the width of 
the belt and run it halfway through 
hole 3. Then run the end marked A up 
through hole 8, down through 4, up 
through 9, down through 4, up through 
9 again, down through 5, up through 10, 
down through 5, and up through 10, and 
loop the end C around the cross wire 
between holes 5 and 9. Lace end B down 
through 8, up through 8, and then 
through the remaining holes in the same 
way. 

Make sure that the wires lie side by 
side on the inside. If you allow them to 
cross over one another, the pulley will 
wear them out. After the ends have 
been curled under as at C, lay the belt, 
underside down, on an iron block and 
tap the joint lightly with a hammer. A 
belt laced in this manner runs without 
bumping and will last longer. 

Bear in mind that the hair side of 
leather belting should be run against 
the pulley.—R. A. HILL. 


WIRE FOR END B 





STARTING AT HOLE NO.3, LACE WIRE 
END A AS SHOWN, AND SECURE END 
AT C. THEN LACE WIRE END B(TO 
THE LEFT) IN THE SAME MANNER 


GROOVES IN PULLEY 
SIDE OF BELT 
A 

















PULLEY SIDE OF BELT 


OUTSIDE OF BELT 


Lacing the belt is a simple operation if 
the diagrams above are followed carefully 


A Quick Way of Making Good Ground Glass 


HEN a sheet of ground glass is 

needed, first obtain a piece of 2-in. 
plank a little wider and longer than 
the glass to be ground. 
must be planed perfectly smooth. Set 
the glass (old glass photographic plates 
with the emulsion washed off are good 
for this purpose) on the plank and in- 
close with strips of wood slightly thin- 
ner than the glass. 

Take a piece of the same plank as 
large as the first piece and cement sheet 
rubber (an old inner tube will serve) 
to the smooth surface; then provide an 
edging of wooden strips, put on so that 
it extends just a little beyond the rub- 
| ber face, and attach a wooden handle 
| to the center of the back. Dust a little 
| emery powder on the glass and sprinkle 


One surface, 


with a few drops of water. Dampen the 
rubber face of the upper block and place 
another sheet of glass upon it. The 
moistened rubber will hold this glass in 
place and permit it to be rubbed with 
a constantly changing motion over the 
lower sheet. 

After about ten minutes grinding, 
wash off the emery and observe the re- 
sults. Where an unground patch is 
seen on either plate, tear off a piece of 
thick paper, place behind the glass so 








as to force it forward, and continue 


grinding.—_W. W. 


Subscribers are requested to notify 
us of change of address four weeks in 
advance of the next publication date. 


Please give both old and new address. 
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BLUEPRINTS 


for Building a 
Fisherman’‘s Boat 


ESIGNED for fishing and all- 
; around use, our new outboard boat 

should suit every member of the 
family. It is light, handles well with 
oars, and is perfectly adapted for small 
motors, while with a larger motor it be- 
comes a fast runabout of excellent rid- 
ing qualities. The boat can be built 
either 9 ft. 3 in. or 11 ft. 6 in. in length. 
Total cost should be less than $25, but 
will vary in different localities. The 
blueprints (Nos. 344-345) cost only 50 
cents, and full-size patterns will be 
irawn to order for $1.50 extra. 

A few of our many blueprint projects 
are given below. Our latest complete 
list will be sent free upon receipt of a 
stamped, self-addressed envelope. 





BOATS 
All-Purpose Boat, 11 ft. 5 in. 
long, for sails, outboard motor, 
i. EE CS ae 75 
Camper's Utility Boat, 11 ft. 2 in. long, 
canvas-covered, for outboard motor 
OF B.S aitictitininmiitmuien -50 


Canoe, 16-ft. canvas-covered kayak, with 
sail, 192-193-194-R 
Canvas-Covered Duck Boat, 13 ft. 6 in. 
WE INE sssisiestiiessnstnmersccninatecmpeniuiasistast 50 
Fisherman’s Outboard Boat, 9 ft. 3 in. or 
11 ft. 6 in. long, for motors from 3 to 
16 h.p.; can also be rowed, 344-345....  .50 


Folding Duck Boat, 13 ft. long, 170-R......... .50 
High-Speed Boat for Small Outboard Mo- 
open CF 8b. ES Gh. BO), Ber emits -50 





Instructions and blueprints for a midget 
boat 9? ft. long (No. 339-R) cost 50 cents 


Midget Boat or Pram, 9 ft. long, for oars, 
sail, or outboard motor, 339-R............. 
Motorboat-Rowboat, 16 ft. long, decked 
hull, for use with outboard or in- 


board drives or  /_. | eee .50 
Racing Runabout (13 ft. long, for outboard 
ET OS —Eee eee 75 


Racing Sailboat Blackcat (13 ft. 4 in. long, 
5 ft. beam, weighs 250 lb., Marconi 
rigged), ye « "% ieee 1,00 
Runabout, 15% ft. long, detachable top, 
seats that fold into bunks; for use 
with outboard or inboard drives, 
DA OITEEE <icinndeucisinneccumapsiediniontesaptameases 1.00 
Sectional Rowboat, 9 ft. 8 in. long, can be 
used with small outboard motor; all 
wood construction, 340-341-R.........cc000 Pe i 
Sport Runabout (9 ft. 8 in. long, 43-in. 
beam, for small outboard motors), 
MII - sinidsinicuinnistiscenaiccdtmenieitadddnidicinensaas ofS 
Utility Rowboat, 13-ft., (can also be sailed 
or driven by outboard motor), 224-R_ .50 


MODELS 


Aircraft Carrier Saratoga (18 

in.) and a Flush-Deck Destroy- 

Of (634 1m.), 2BCBBT eR ...cccccees0000 one 

Alabama. famous Confederate bark-rigged 
steam sloop, 21%4-in. hull, 335-336-337 1.00 

Barbary Pirate Galley or Felucca (20 in.), 





2 RR EE eee .75 
Barnegat Lighthouse, 10% in. high, 298A.... .25 
Bluenose, the famous fishing schooner, 17%4- 

ee OR OS SS en 1.00 


Brig Malek Adhel (20-in. hull; frame-and- 
plank construction), 304-305-306-R.... 1.25 
Neper Ship Sea Witch (9%-in. hull), 219 .25 











You will have no difficulty in construct- 
ing this boat from Blueprint Nos. 344-345 


Cody Coach, 13 in. long, with plans for 
horses, 144-145-146-R.. 
Constitution (“Old Ironsides’ 











0” Se aa 1.00 
Cruiser U.S.S. Indianapolis (12-in.), 216... .25 
Experimenter No. 3, flying airplane, 2044-in. 

wing spread, 20 in. long, 348A.. oe 
Pecightes. Ocean (14-in.), 27 Lowes —— 

Bounty (8%-in. hull), .25 

Liner President Lincoln (14% in.), 325...... .25 

Mayflower (24 in.), 83-84-85-R.o...cccccccccccseseeeee 1.00 

New Bedford Whaleboat (14-in.), 326-R........ .50 
Privateer Swallow, Baltimore clipper, 

(13-in. hull), 228-229-230-R...........0000+ 1.00 


Racing Yacht Seascout (42-in.), 106-107-R_ .75 
Sovereign of the Seas, clipper ship re . 
ee ee US ae F 
Spanish Treasure Galleon (24 in.), 46-47... 30 
qr aang Schooner (17%-in. hull), 252-253... .50 
attleship Texas (3-ft. hull), 197-198- 











THEY Sbscsssnneddiniiesiainidsnsenisiedschaprabiigteneenatees 1.00 
Construction kits are available for) 
some of these models. See page 11.) 
FURNITURE 
Bed and Armchair Table, 333A .25 
Bookcase, modernistic, 88.......... .25 
ZS) Double-Decker Bed, 277A........ 35 
Jone, a k "S * eee 25 
Gate-Leg Table with Round Top, 24............ .25 
Hanging Wall Cabinet, 280A .0.........csscseseseseee 25 
Modernistic Lamps (three designs), 93........ .25 
Reading hab mage NI, Ge raissscnnisnninssacetseceasossnss .25 
.... &. | ee .25 
Silverware Chest on Stand, 256A | 
Smoking Stand, Modern, 238A........... ma sae 
Tea Wagon (turning), ya Se 
Telephone Table and Stool, ‘18... — 
Tilt-Top Table (turming), 140..........ccccscessee .25 
RADIO SETS 

All- Wave Portable Receiver 

(two tubes, operated by bat- 
I i diicescncneissccnnicnnsstensianes .50 
Amateur Short Wave Receiver, 155.......... .25 


Amateur Radio Transmitter, 183-184............ .50 
Five-Tube Short Wave (A.C. or D.C.), 223? .25 





Full Electric Headphone Set, 130 25 
One Tube (battery operated), 103 25 
| UL” ee — 
Short-Wave Converter a ee 25 


MISCELLANEOUS and TOYS 


Arbor with Two Seats and 
Garden Gate, 9 
Baby’s Crib and Play Pen, 26.... .25 


—— erie ineccctasenniastecbindleiidia .25 
Naval Gun Model (3-in.), Boy’s Coat Rack 
of Indian Design, and Costume 


Brooch of wang * opper, i PE .25 


Portable Microscope Kit, 220...............cc00ccs000 28 
Rowboat Back Rest, Band. a Electric 
Wall or Table ‘Lamp, and Jig-Sawed 
ee, aS 25 
EE Ba BU cdots ttnatinsidntsesesnspiosssmnnamennsiins 25 
Toy Electric Motor, Softwood Coffee Ta- 
ble, and Scottie Pins, 332A.............00+ 25 
Turned Costume Jewelry, 275A..........:ccsscsses 25 
Wood-Mosaic Serving Tray and Novelty 
Wooden Book Ends, 297A......cccccssseeeee .25 





Popular Science Monthly 
353 Fourth Avenue, New York 


Send me the blueprint, or blueprints, numbered 
as follows 


E aim) CR CIOSIRE, ..cccccscccescccees dollars ——<_ 
eee eae A TEA ne ee TR a ; 
NGO insassenstnccnninnssaniceinansaansabdbessaiptanisersebintentnannasiinnte 


City and State........ 
Please print your name and address clearly. 
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YOUR OWN MASONITE 
GARDEN TABLE AND DIVAN 


All the comforts of home—in the gar- 
den! The table is made of a carriage 
wheel, with a durable, weather-resistant 
MASONITE TEMPERED PRESDWOOD 
op. You can leave it outside all year 
round, 





The luxurious lawn-barrow divan is just 
the thing for long, lazy days in the sun- 
shine. A natural companion for the car- 
riage-wheel table. Sturdy. As easy to 
move as a wheelbarrow. Sunshade and 
seat are MASONITE TEMPERED PRESD- 
WOOD. Backrest is MASONITE 
QUARTRBOARD. 

Mail the coupon today for FREE work- 
ing drawings and assembly instructions 
for these two new MASONITE master- 
pieces. Start building them at once with 
Genuine MASONITE! 


4 
MASONITE 


oe © 8 ree oom 





MASONITE 


THE WONDER WOOD OF A THOUSAND USES 


A MISSISSIPPI PRODUCT 
SOLD BY LUMBER DEALERS EVERYWHERE 


Copyright 1938, Masonite Corporation 


| 
| 
| 
| 
| 
| 
| 
l 
| 
| 
4 








MASONITE CORPORATION 
Dept. PS-8 
111 W. Washington St., Chicago, Iii. 


Please send me FREE working drawings 











Ce es ee ee ee ee ee ee ee ee 


j and assembly instructions for the MASONITE 
| garden table and divan. 

| Name 

Address ns 
| City State_ 
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YOUR WORK 
SHOW THE, 
ee | 
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Save .-« 


j ee i ——— 
j ; 
7 v/ é ] ¥ 


Whole new volume devoted 
exclusively to cameras and 
camera equipment. Sensational 
values! See how much you can 
. see the wide selection 
of famous-make cameras and 
supplies, the completeness of 
stocks. See what you’re missing 
if you don’t make this book 
your camera buying guide! 
Don’t wait. Send for it today. 
It’s yours. It’s FREE! 











WHOLESALE RADIO SEAVICE ic 


NEW YORK, N. Me e CHICAGO, aut. o ATLANTA, GA. 


PLracHTate sreeer 


BOSTON, MASS. e ” BRONX, N. Y. = NEWARK N. J. @ JAMAICA, L.1 


- Rush FREE Camera Catalog No. 72-9H8 ! 
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PHOTO 
ENLARG 


Is Photography your hobby? Do you want 


PLETE. Interesting 
"IDEAL. X, 122 East 25th Street, WEW YORK ‘SIZE 


PWHOLESALE RADIO SERVICE CO., INC. 
g100 SIXTH AVENUE, NEW YORK, N. Y. 


Cards, Statione 


labels, paper, circulars, tags, 
Save money and time. 


from factory onl 
$9.00, Senior 
up. Do popular ra 









ry, Advertising, 


8, etc 
Sold direct 
Junior Outfit 
utfits $17 and 
ised printinglike 


engraving with any ofour presses. 


Print for Others, Bi; 


Pays for itself i 
Easy rules sent. 


rofits. 
n a short time 
Write for free 


catalog of outfits and all details. 


business at home? M 
EME 


The Idea! Photo Enlarger ie AUTOMAT- 
ic No experience required. con 
PIES any picture. $5.94 


for yourself 
ach and ese 


EXCELSIOR Kelsey Presses, E-33, Meriden, Conn. 
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TSHIP mo move: KITS 


am $1.50 and up == 


Also Blueprints —Woods — Tools — And hundreds of 
Scale fittings in White Metal, Brass and Boxwood. 
Send 15 cents (will be refunded) for this Catalogue to 
+SENE'S ? 510 gAST 11 STREET 
Dept. » New York City 
— 
You can get 
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ne, in any weathe 
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ly $2.95 


5. Write 
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a _ Hull Mfg. Co., P. O. Box 246-E4, Warren, Ohio 
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| Earn Wood-working $$ 


IN YOUR SPARE TIME ! 
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Learn how you can build up a 
pt 









groove. The weaving strips are 3/16 in. 
wide and 1/16 in. or less in thickness. 
These strips cannot be cut in the usual 
manner of passing the strip between 
the saw and the ripping fence, because 
with such small work this process is 
very dangerous. The following method 
is safer: The material is first passed 
through the saw to make both sides 
parallel. A block of wood is fastened 
onto the miter gauge so that its end is 
the required thickness of the strip away 
from the saw blade. The ripping fence 
is adjusted so that the material for the 
strips presses lightly against this block, 
as illustrated. The miter gauge is then 
removed, and the material is passed 
through the saw. As the ripping fence 
must be adjusted for each strip, it will 
speed up the process if several pieces 
of material of the same width are 
passed through the saw in succession. 

The strips are sanded and fastened 
| in place in the groove of the bottom 
piece with a good grade of glue. There 





Weaving the top. One end of each cross 
strip is left unfastened for this purpose 





Cutting surplus ends from weaving strips 


should be an even number of these 
strips. The space between each strip 





| 


table spare or full-time busi- 
ne in your own home. This new 
< ‘How to Make Money in | 
dworking’ is crammed with 
il tested ideas, plans, and 
tion Tells you exactly 
iat to make, how to make it 
an ho w to sell it. Describes 
plans that have worked for 
‘ th I Woodworkin the new 
’ i light pleasant and 
profitable. Send only 10¢ and | 
mplete book will be mailed 
postpaid. Satisfaction guar- 
nteed or money refunded. 


Delta Mfg Co. 


Write to 


Dept. 


600 E.VIENNA AVE. 
MILWAUKEE, 


B83s. 


ALD 


| 


at the bottom should be between 14 and 
3% in. 

To retain the correct shape of the 
basket while it is being woven, it is best 
to use a form. This consists of two 
disks of wood turned to fit the inside of 
the basket and separated by a spindle. 
These disks are turned slightly small to 
allow for the weaving strips. 

The weaving strips are soaked over- 
night in water. With the form in place, 
one end of the first strip is placed on the 
inside of one of the uprights. Working 


Decorative Baskets of Thin 


(Continued from page 70) 


Tithawatene 


Cearaeaeraeati 
rhaapaeaa 





i 


Gluing the strips into the upper ring. At 
right is the form used in the construction 


around the top of the form, place the | 


remaining part of the strip alternately 
on the outside of one upright and on the 


inside of the next. When the basket has | 
been completely circled, the remaining | 


end of the strip is placed on the inside 


of the same upright as the other end. | 
The strip is then pressed towards the | 
bottom of the basket. Because of the | 
decrease in size, it will be necessary to | 


pull on the ends of the strip as it is 
moved downwards. 
where they overlap on the inside of the 
upright, forming a continuous strip. 





The ends are cut | 





















































} 
| 
| 


The following strips are placed on | 


alternate sides of the uprights with 
their joints on the inner side. When the 
weaving is complete, the upper ring is 
glued in place. The top is woven in a 
similar manner. One end of each of the 
crosspieces is fastened with small nails 
or staples, and the weaving strips are 


slipped over the other end. It is best to | 


leave off the outer crosspieces till the 
weaving is complete. They are slipped in 
place, and all of the strips are securely 
fastened. The surplus ends of the weav- 
ing strips are removed with shears. 


The type of finish is left to the work- | 


er. The basket shown is made complete- 
ly from white pine, but the rings, bot- 
tom, and uprights are stained. Two 
coats of shellac produce a pleasing 
finish. 


How to Plane Woods 
with Twisted Grain 


UNLESS a special low-angle cabinet- | 
it is | 


maker’s block plane is available, 
often difficult to plane hardwoods which 
have a highly figured, twisted grain. 
To use an ordinary smooth plane, sharp- 
en the cutter carefully, making the 
angle a little less than usual. Then 
grind the edge of the cap iron, or shav- 
ing splitter as it is sometimes called, 
until it is about 1/32 in. thick. Place 
this edge very close to the cutting edge 
of the cutter, and assemble the two 


parts by tightening the screw hard. | 
Use plenty of pressure in clamping the | 


cutter, and adjust for a shallow cut. 


Use an even pressure in planing, be- | 
cause planes fitted in this way have a 


tendency to chatter. You will be sur- 


prised at the almost polished surface | 


the plane will produce.—GEORGE MAGEE. 
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Sails for the ‘Alabama’ Model 


(Continued from page 69) 


| sheets are fastened to the clews and 


drawn down tight to the sheet bitts. 
The leech lines are hitched to the 


| leeches, and the buntlines to the foot; 


these lines are then rove through the 
blocks on the yard and through others 
tied to the eyes of the rigging abaft 
the masts, and to the deck through the 
lubber hole. These should hang slack 
on the fore side of the sails. 

The halyards are small chain for the 


| length of the topmast, then cord, fin- 


| 


ishing with a two double-block tackle 


| to port at the fore and to starboard at 
| the main. The lifts are as shown in the 








| A simplified diagram to make clear the rig- 


ging of spanker, gaff topsail, and trysails 


rigging plan, but hanging down abaft 


| the yards. 


Topgallant sails are similarly fixed. 
The sheets are cord leading down to the 
fife rail. The halyards are also cord, 


| with a double and single-block tackles 


m the side opposite to the topsail 
halyards. 
Royals are the same with two single- 


| block halyard tackles, reversing sides 


| 
} 
| 
| 


again. 
Braces were clearly shown on the rig- 


| ging plan. Although they appear as if 
only on one side; the other side is, of 


course, the same. The fore lower and 


| topsail braces go through blocks hooked 


| to bolts in the mainmast cheeks. 
| topgallant and 


Fore 


royal braces reeve 


| through double blocks seized to the stay 
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ind through others hung from the 
‘rosstrees, abaft. Main and _ topsail 
yraces go to the bumpkins and finally 
to blocks hooked to bolts in the cover- 
ng board about % in. abaft the 
yumpkins. 

One may have the yards set straight 
ucross or at any angle. I have mine at 
half a right angle, as if the wind (if 
iny) were on the quarter. This looks 
well and allows the rigging detail to be 
seen. When you have the yards at the 
lesired angle, adjust the lower ones 
iorizontally with the topping lifts, and 
he others with the sail sheets. 

Stunsails are made to the patterns 
shown, just like the other square sails. 
\ stunsail boom is half the length of 
ts respective yard and one third the 
hickness. Two thirds of the boom ex- 
ends beyond the iron, and the inner 


end is lashed to the yard. The stunsail 
yard is half the length of its boom. The 
halyard hitches to it one third from the 
inner end, goes through a block tied to 
the boom irons or eyes and continues 
up to the masthead and down to the 
deck or the top. The tack goes through 
a block at the boom end and then aft 
to act as a brace. The double sheet ties 
to the yard abaft the standing sail to 
the windward side. On the other side, 
to the leeward, however, the sheet ties 
to the yard before the standing sail. I 
belayed the fore stunsail braces to the 
main fife rail, and the main to the poop 
handrail. 

The Alabama carried five boats. I 
have placed a cutter and a launch amid- 
ships, open to show the thwarts and 
oars, and two lifeboats with their cov- 
ers on abaft. There is an open gig over 
the stern. These boats should be black 
outside and white inside. They hang 
with two double-block tackles. As our 
ship appears as if under way, I swung 
them inboard. 

Two anchors are needed. These 
should be not less than 114 or more 
than 2 in. long. The original anchors 
probably were of the iron-stock pattern. 
On my model the chain cables are un- 
bent, but they may be shown if desired. 

According to Captain Semmes, the 
Alabama flew the long pennant at the 
main, the red cross of St. George at 
the fore, and the white ensign with 
blue, starry cross at the peak. 

Almost any kind of base or cradle 
may be used, but as the model has sails 
set, the so-called “graving-dock” type 
would not be appropriate. 

That would appear to be all, and I 
think you will agree that you have by 
now a very good-looking and interesting 
model ship. 


This concludes not only the Alabama 
article, but the entire great series of 
model articles prepared for POPULAR 
SCIENCE MONTHLY by Captain McCann 
(see P.S.M., Feb. ’38, p. 78). The lines 
above were written by him only a few 
days before his death. They were the 
last to come from his pen. 


Molding Sand Improved 
by Adding Paste 


BY ADDING wall-paper paste to mold- 
ing sand, I have found it possible to get 
sharper and better-detailed castings of 
small, intricate parts. About two heap- 
ing tablespoons of the dry paste are 
mixed thoroughly with one pint of fine, 
dry sand. This is sprinkled with water 
and mixed until the sand is wet enough 
to mold. If it holds together without 
leaving the hand wet, it is just right. 
Let the mold dry before pouring the 
metal; it will become quite hard and 
hold its shape much better than plain 
sand. Any that is left over will harden, 
but it can be used again by adding a 
little water.—EARLE S. COLLINS. 





Making these repairs 
with SMOOTH-ON No. 1 


is like finding money! 








Stopping leaks at screw 
threads, gaskets, press- 
fit joints, seams, con- 
nections, cracks, etc., in 
water, steam, gas, air 
or smoke pipes, boilers, 
furnaces, fire pots, heat- 
ers, tanks, radiators, 
sinks, troughs, etc. 








Tightening loose wood 
screws, bolts, nuts, han- 


dies, drawer pulls, 
hinges, locks, hooks, 
casters, stems, bases, 
etc. 


MOOTH-ON No.1 

has enabled thou- 
sands of house-hold- 
ers and home me- 
chanics to make the 
above and similar re- 
pairs at absurdly low 
cost—to restore full 
usefulness to many 
impaired household 
appliances that oth- 
erwise would have re- 
quired expensive re- 
placement. 


Smooth-On No. 1 


hardens and its adhe- 

sion and expansion in do- 

ing so effect a tightness of 
parts or a seal against 
leakage that withstands 
pressure, heat, cold, vibra- | g 


MOOTH-ON 








SMOOTH-ON 


Smoorn-On 






































tion, moisture and chem- 
ical action. The Smooth-On restores orig- 
inal efficiency quicker, with less effort and 
at less expense than by any other practi- 
cal repair procedure. Try Smooth-On (no 
heat, special tools or previous experience 
required). Your worst repair becomes 
simple and you can make annual savings 
that amount to a substantial figure. 


Many Smooth-On repairs can be made 
in various ways. The one which produces 
the best results most economically is eas- 
ily determined from the instructions and 
diagrams in the free 
Smooth-On Home and 
Auto Repair Booklet. 

Mail the coupon for your 
copy and get Smooth-On 
No. 1 in 7-oz. or 1 or 5-lb. 
can from your hardware 
store. 





SMOOTH- ON MFG. 
Dept. 58, 

574 Communipaw Ave. 
Jersey City, N. J. 

Please send the free Smooth- 
On Repair Book. 


co. 











Write for 


FREE BOOK 








SHOOT BENJAMIN GENUINE COMPRESSED 
AIR PISTOLS 
WITH SAFETY 


For T. 







| Game— 
my XN Single Shot 


n—Ham —Mair 
= 3-2 177 or zs or or BB Price $7.50, iter $2.00. 

Also 17 a | 22 Single oy? fs! Rifles $7.50—Single Shot ° 

BB Air Rifle $6. 0B sh Repeater Air Rifle $7.50—at 

Dea! irect—No figenge, reguired eae: 





Geni mwipres: ssed Air wanes & Rifles for Shooting 6B! in the 
Market. Full Detalis—Targets—Free—Write Today for introductory 











Offer. 
BENJAMIN AIR RIFLE CO.,853 Marion St., St. Louis, Mo., U.S.A. 
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The new WHIZ ELECTRIC 
TOOL is the handiest, most 


DRILLS 
useful power tool ever 


made. Not a delicate in 
GRINDS strument but a real rugged 
tool, equally effective for 


SANDS both power and precision 
work. Drills through ‘4 inch 

SAWS iron plate in 42 seconds or 
engraves entrigate, Sesteme 

on jewelry andies any 

POLISHES material; Metals - Woods - 





Alloys-Plastics-Glass-Steel 
SHARPENS -etc. Saves time E) mpaatee. tedious labo or. P neh 
nto any socket AC or DC, olts —. ok 'y inc 
capacity Ball bearing thrust rewerts al, tripple keared m« 
its weight in Gold to a mechanic or handy man STAN DARD MODEL 
with normal s peed uses £ 50 different accessories instantly interchange 
able) paee ial Intec »ductory Price for limited time, only 36.95 
sessory outfit ‘Value $2) includes set o of drills, mounted 1'4 
ine h grinder, sanding discs, cutting wheels, mounted brush, 
lishing wheel, carving bur, etc FREE with each « sutfit ordered NOW. 
We pay re stage on all s shipments. Will send C.O.D. if desired 
10-DAY TRIAL _MONEY BACK GUAR ARANTEE 


Special! e. SPEED’’ MODEL c omb »ines Normal Speed and High 
speed in one outfit (uses 200 ories only $8.95 complete, with 
same accessory outfit value $2 ) FRE EEF 


Be oS we PRODUCTS co. 
48 West 48th S New York, N. Y. 


BUILD THE CLTT)Y SARA 


2 fh. MODEL OF THE FAMOUS CLIPPER SHIP 


Everything _. including CARVED 
WOOD HULLS, Printed: Bolso 
Decks. Cast-Metal life 
boots, Anchors, Bitts, Steering 
Wheel, Choins Masts, Spors, 
Rigging, Cement, Colored 
li-Size Plans and 
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- paing all deals now Model 109 
ICAL AEROPLAME & SOPPLY COMPANY. ORC 
28 West 19th Street, New York 


















Over 7,000 GHQ Gas 

Engine Kits have been | 

sold at $8.50. Now is your 

chance to buy the New Jm | 
proved kit for $5.00. Abso- 
lutely complete with coil, plug, 
etc. Send only $1 Shipped 

Exp. Co 


ll. for balance same day 
Catalog 3c. | 


A screwdriver is the only tool needed. 
Average assembly time 30 minutes. 


GHQ MOTORS, 854S East 149 St., New York, N. ve 
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Free 1938 Almanac includes 


pecial month-by-month Photographic Cal 

r 2) Authoritati e photographic article 

(3) Handy E k mpooure ( uid ‘i one pane f still & 
= ovie cameras, filma, BH, * arg erything photo 
»yhic—many at b rine «8 AL L. G 0 ‘AR AN’ ie iE Do mm It 0 Day lonex 

~ Trial »quipme ent ac pted in trade.) Write for Free copy! 


ed « 
Central Camera Ceo., » eee. 1899). “230 S. Wabash, Gept. s- 8, Cheage 
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sensational radio develop 
s new 1938 Radio Catalog! 
61 new KNIGHT Radios at amazingly low 
prices; 12,000 radio parts; 32 new Build 


% Your-Own kits; Amateur gear; P.A 
\ System books, tools, et Write today 
® for FREE copy! 
ALLIED RADIO CORP. 
833 W. Jackson Bivd., Chicago, tl. SOR. FS 7-H-8 


CHECK and vv 


Your old Equipment can 
be brought up-to-date with 
our Bargain Prices. Trade- 
ins Accepted, Generous Al- 
lowances made. 


NEW YORK CAMERA EXCH. 


109 FULTON ST. NEW YORK 
EST. 1890 Address Dept. PS-8 
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listing 100 other radix Guaranteed. | 
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The Guild Offers You 


a Hearty Welcome 
(Continued from page 83) 


First three prize winners in the annual 
contest of the Edison Club, Chicago, Ill. 


the Cartier Homeworkshop Club, is also 
interested in the hobby of photog- 
raphy, and a complete darkroom was 
recently built. Georges Frenette, club 
photographer, is in charge ... Edward 
Gosselin spoke on developing, printing, 
and enlarging at a meeting of the 
Ware (Mass.) Homeworkshop Club... 
The Bison Homeworkshop Guild, Buf- 
falo, N.Y., held a display of articles 
made in the monthly project contests. 
Hobby clubs from surrounding towns 
were invited to attend. H. DeVere Shaw 
won the most recent contest with a 
turned black-walnut, rose-petal jar. 

“Ever since the club took up metal 
working, there has been a sharp in- 
crease in attendance and eight per- 
sons have applied for membership,” 
the Hardwood Homeworkshop Club, 
Neenah, Wisc., reported to the Guild. 
Paul F. Steinway spoke on “Turning 
Your Hobby into Profit.” 

New officers of the Cudahy (Wisc.) 
siomeworkshop Club are Ray Lambert, 
president; June Stevens, vice president; 





Men.bers of the Fairmont (W. Va.) Home- 
craft Club in Charles Schinke's workshop 





Thurlow Hagenson, secretary, and Ray 
Janikowski, treasurer. 

Winners in the first annual contest 
of the Fort Stanwix Hobby Club, 
Rome, N.Y., were as follows: first, Sam 
Wardwell; second, Albert Zingerline; 
third, E. W. Scothon; fourth, George 
Hettrick. Prizes were donated by local 
hardware dealers. Earnest Ankin, one 
of the judges, demonstrated how to 
make split-bamboo fishing poles. The 
club recently visited the Rome Contin- 
uation School to see an exhibit and 
demonstration by the students. A picnic 
will be held at a members’ summer 
camp at Lake Delta. 

More than 900 persons attended the 
fourth annual exhibition of the Wood- 
Ridge (N.J.) Homeworkshop' Club. 
There were sixty articles on display, 
the most outstanding being a three- 
piece bedroom set. Prizes donated by 
local hardware and lumber concerns 
were awarded on the basis of a popular 
vote as follows: first, Henry Bunt- 
sechuh; second, W. Hagemann; third, 
George N. Schalk; fourth, Phil Reif; 
fifth, H. Fritts. The members cast 


votes also and awarded a wooden | 


plaque with an engraved bronze plate 


to G. N. Schalk. The plaque becomes | 





One section of the Secittle, Wash., club's 
hobby show. About !,200 persons attended 


the permanent possession of any mem- 
ber who wins it three times. 

Edwin Petersen demonstrated how 
to make and sharpen knives at a meet- 
ing of the Civic Homeworkshop Guild, 
Fort Wayne, Ind., in the workshop of 
Ernest Bower ... A complete line of 
power machines has been installed in 
the new workshop of the Bison Build- 
ers Club, Buffalo, N.Y. John Werdein 
spoke on the use and care of varnish. 





Send for Free Bulletin 
on How to Start a Club 


Your craftsmanship will improve if 
you belong to a home workshop club. 
If there is no Guild unit in your neigh- 
borhood, why not organize a club your- 
seif? Complete information will be sent 
free upon request. Write to the Na- 
tional Homeworkshop Guild, 347 Fourth 
Avenue, New York, and inclose a large, 
self-addressed, stamped envelope. 
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Twenty-One-Mile Parachute Leap 


(Continued from page 43) 


and float back to earth under um- 
brellas of silk. A few weeks before his 
fourteenth birthday, he got permission 
from one of the balloonists to go up 
and parachute back. 

That first leap was the beginning of 
a lifetime of thrilling activity. It 
wasn’t long until young Dunkel was 
building his own hot-air balloons and 
parachutes. His mother helped him 
cut out and sew his first outfit. Al- 
though Dunkel began using parachutes 
about 1913, he never bought one ready- 
made until 1926. 


HOSE early parachutes used with the 

hot-air balloons were of the attached 
type. They opened at the instant the 
balloonist abandoned his craft. After 
Dunkel graduated from balloons to air- 
planes, he still used the attached ’chute. 

Along about 1919, Dunkel got the 
idea that he could jump from a plane, 
fall through space for a while, then 
open his parachute. So he went to work 
and constructed a crude pack. He tied 
the folded ’chute with grocery string, 
went aloft, and jumped out. He broke 
the string with his hands, and pushed 
the parachute out until the wind caught 
it, and it opened. He made about twen- 
ty such jumps, until one day the silken 
folds refused to open as they should. 
3y frantic effort and considerable luck, 
he got the ’chute open just before he 
reached the ground. Thereupon he 
abandoned the grocery-string pack, and 
waited for something more reliable to 
come along. 

At that time, various parachute 
makers, jumpers, and inventors were 
experimenting with free types of packs, 
vhich could be released at any time 
after jumping. Dunkel remembers the 
device originated by a Japanese, which 
was a modified jack-in-the-box. The 
parachute was literally shot out of a 
wooden container by powerful steel 
springs. Another man had an arrange- 
nent of steel wires and canvas that 
ould be set, somewhat like a trap, to 
shoot the parachute into the air. This 


| worked all right until the jumper’s 


body got in the way of the catapulted 
chute. Finally, Floyd Smith and Leslie 
[rving, working for the Government, 
leveloped a successful pack-type para- 
hute. At first this was produced only 
or military use, and it was not until 
926 that Dunkel could get one. 


j~ OR a number of years, Dunkel 

worked with designers and manu- 
acturers in an effort to perfect para- 
hutes. He was, and still is, a para- 
hute salesman. During his most active 
eriod, he made as many as ten leaps 
n an afternoon, to show prospective 
urchasers how his wares worked. In 
st. Louis, he demonstrated the quick- 
pening features of a certain parachute 
y leaping from a plane only 250 feet 
-bove the ground. As the ship was in a 
ower dive at the time, he left it at 


a speed of more than 200 miles an hour, 
sufficient to snap the parachute open 
instantly. Such a stunt would have been 
foolhardy with one of his early balloon- 
type models, Dunkel says. These were 
made of pure Japanese silk, and were 
inclined to split easily. 

During all of his twenty-eight years 
of plunging through space, Dunkel has 
never been seriously injured. He has 
lost a few square inches of skin, but 
he has never broken a bone. He is 
proud of that record. But he is even 
more proud of the fact that, as a para- 
chute instructor, he has dropped more 
than 1,000 novices into space without 
a single fatality. 


URING the 1932 National Air Races 

at Cleveland, Dunkel and a pilot 
took Marie McMillen to a height of 
24,800 feet and Dunkel helped her get 
out of the plane, to drop to earth and 
establish a world’s altitude record for 
women jumpers. He helped Miss Mc- 
Millen train for this and other spectac- 
ular leaps. 

His job as Chief of Parachute Par- 
ticipation at the National Air Races 
makes it necessary for him to super- 
vise preparations for as many as sixty 
jumps a day. All the equipment used by 
the various jumpers must go through 
his hands and receive his approval be- 
fore it can be used. 

For many years, Dunkel has been col- 
lecting parachutes as a hobby. Stored 
away in his Cleveland home, he has 
fifty-six different kinds, representing 
virtually every type that has been used 
in America. Study of these parachutes, 
plus his years of jumping from the sky, 
has provided the groundwork for Dun- 
kel’s sensational proposal for a plunge 
from the stratcsphere. 


POPULAR SCIENCE 


Question Bee 


TO SEE how you fared in the Question 
Bee on page 50, compare your answers 
with the correct list below. For every 
one that you got right, give yourself 
four points. A total score of 80 to 88 
is good; 92 to 100 is excellent. 


QUESTIONS 
1. d 6. b 11. b 16. b 21. @ 
2.0 7. b 12. ¢ 17. b 22. d 
3. d 3 ¢€ 13. c 18. a 23. a 
4. 9. d 14. d 19. b 24. ¢ 
5c WM. bd 15. b 20. c 25. b 
PICTURES 
1. dead center 6. headstock 
2. cone pulley 7. bed 
3. faceplate 8. tail spindle 
4. tool rest 9. tailstock 
5. live center 10. spindle clamp 
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HIP MODEL FITTINGS 


Build the 4-mast Barque, California 


Accurate, detailed blue prints of this handsome, steel barque. 
Complete fittings and construction sets 
for steam trawler and other popular 
. models including the ‘‘Hartford.’’ Send 
. 20e (coin) fornew illustrated catalog. 
Illustrates hundreds of items, fit- 
“SS tings and complete kits. 
FISHER 
Royal Oak, Mich. 





. J. 


1002-2 Etowah Ave. 
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Sensational 


OFFER 


FENCING FREE 


SWORDS 
ot t,o = 











; woR 
HARMLESS-EXCITING FUN 
Seieee strong body and alert mind. HARM- 
(swords) are equipped with rubber buttons. 
Aluminum cup-shaped hand guards. Our De 
Complete set of two foils (swords) and free 
instruction booklet, only $1.98 postpaid. Two additional fencin 
96.) ORDER NOW. 
ALL-AMERICAN FENCERS GUILO 


Lp'S FINEST SPORT 
} \ x t . The spring-steel 3-fvot-long foils 
Luxe foils are built for hard usage. 
srerde FREE for timited time. (Regular price o 
48 West 48th St., New York, N. ¥. 
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SIMMONS MFG. CO. 
126 W. North Ave., Chicago, Ill. 
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MES REE 


TOOL OF 1001 USES 
ACTUALLY A WHOLE SHOP 








FULL OF TOOLS IN ONE yoke 
Uses 200 different accessories, in- Polishes 









stantly interchangeable in easy- 
working chuck For faster, 
better work on all materials, 
at home, in shop or take 
to te Plugs in any AC 
or DC socket, 110 volts. 
STANDARD, 13,000r D> m, 
$10.75 postpaid, 3 Ac - « 
eories Fre 
DE LUXE (i!lustrated) 25,000 7 . 
5. p. os m $18.50 postpaid, iy - 
essorte Free e. 
GET A DEMONSTRATION 
ot Rardware Tool, Dept. Stores HANDEE 
order on 10-Days Mon Project Book 
Trial Catalog Free. 4 Easy work- 
CHICAGO WHEEL & MFG. CO. mitt plans for 
1101 W. Moaree St., Dept. S, Chicago, Ill. ing objects. 25¢ 





Complete drawings and speci- 
fications for building a Solar 
heater Thousands in con- 
stant use Factory informa- 
tion never before available 
for one dollar 

EARL A. BROWN & SONS 


R440 NE. Ist Ave. Miami. 
BIG MONEY Assembling 


NEW BOAT! 


Make hig money on eac b 20 Ib. Mead 
KI-YAK u eamly assemble at home 
GIVEN! in a few days from complete * cut-te 

fit Rit af amazing LOW COST! Sea 
6 worthy t! Sr «t thing afloat 
Douple-Blade (Complete Sailin "Rig, = few dollars 
ddile now extra er pe rtable paddiesail 
sive I your models AND 2 port rtabl 
CR" ki ak sail.< oar i 


rom SUNSHINE 





Florida 
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surface of a camera lens to determine 
its cleanliness, or the extent of scratches 
or other damage. If you cannot place 
the lens on the microscope stage, try 
holding it directly beneath the stage 
and focusing the microscope on it 
through the stage hole. Incidentally, 
this is also a good way to examine a 
microscope objective lens. 


VERY photograph reproduced in a 
magazine or newspaper is the result 
of a complicated series of photographic 
steps whereby the image is broken up 
into a series of dots of varying sizes 
which collect ink from the printing- 
press rollers and transfer it to the 
paper. By examining the half-tone re- 
productions in this magazine with your 
microscope, you can see these tiny 
dots, and observe how they vary in 
different parts of the pictures. En- 
gravers who make half-tone plates for 
reproducing pictures, often employ a 
compound microscope to examine the 
condition of the dots and the progress of 
etching a zinc or other metallic plate 
with acid, and to make delicate cor- 
rections with sharp instruments, by 
altering the shapes of the dots. 
Another possible use of the micro- 
scope in the amateur darkroom is as an 
aid in the retouching of miniature neg- 
atives. Usually, 1 by 1%-in. negatives, 
or those of similar small size, are 
never retouched to correct such faults 
as pinholes—tiny clear spots resulting 
from dust on the film. However, with 
the lower powers of a compound mi- 
croscope, sufficiently fine tools, and a 
steady hand, it is possible to perform 
certain alterations on a small nega- 
tive. In watching the movement of the 
brush or other instrument through a 
compound microscope, remember that 
the image is reversed, so that you have 
to move your hand to the right to make 
the brush move apparently to the left. 


ANY of the chemicals used in pho- 

tography, such as pyrogallic acid 
and hydroquinone, produce crystals 
that make interesting objects for study. 
To prepare a specimen, dissolve some 
of the chemical in water, place a few 
drops in the center of a clean glass 
slide, and let it stand until the water 
has evaporated. 

By removing the regular lens from 
a photographic enlarger and substi- 
tuting a compound microscope, mi- 
stituting a compound microscope, mi- 
crophotographs, which are extremely 
small photographs, can be made. Posi- 
tive motion-picture film or lantern- 
slide plates are best for this, because 
of their fine grain. Suppose you are 
going to employ a 3% by 4-in. lantern- 
slide plate. With a glass cutter, reduce 
it to strips from 1% to % in. wide. Use 
one of these as a focusing screen by 
placing it, coated side up, on the micro- 
scope stage. Place a negative in the 
enlarger in the usual manner, and focus 


Photographs Under the Microscope 


(Continued from page 75) 


the microscope until a clear but great- 
ly reduced image of it is formed on 
the strip of lantern-slide plate. A mag- | 
nifying glass is useful for telling when 
the image is sharpest. 

Now turn out the enlarger lamp, and 
replace the lantern-slide strip with a 
fresh, unexposed strip. Starting at one 
end, make a series of exposures, giving 
each a different time. Develop, fix, and 
wash the strip in the usual manner. 
After it is dry, examine the images 
with your microscope, and select the 
best for permanent preservation. If 
the negative was placed in the enlarger 
in the proper position, the tiny micro- 
photograph on the lantern-slide plate 
will be right-side-to when placed with 
the emulsion side down and examined 
through the microscope. With a glass 
cutter, separate the best pictures from | 
the others, place a little balsam on the | 
emulsion side, and mount them in the 
centers of standard 1 by 114-in. slides. 


OU’LL always draw a laugh if you 

include one of these tiny photo- 
graphs when you are showing your 
slide collection to a friend, particularly 
if the picture happens to be a likeness 
of the friend. Usually, observation of 
such pictures through the microscope 
should be made at the same power or a 
power lower than that used in pro- | 
jecting the image with the enlarger. 
Usually, also, the picture will show | 
quite a bit of grain, in spite of the | 
relative fineness of grain in lantern- 
slide plates or positive film. When ob- 
served at low or moderate powers, 
however, the grain will not be objec- 
tionable. This stunt, incidentally, should 
clear up a common bit of fog in con- 
nection with microscopy. Many people 
do not know the difference between a 
photomicrograph and a microphoto- 
graph. When you take a highly en- 
larged picture of a tiny object through 
a microscope, you are making a photo- 
micrograph. When you reduce a photo- 
graphic image, in the manner de- | 
scribed, to produce a tiny positive print, 
you are making a microphotograph. 
When the microscope works in reverse, 
the words have to be reversed, too! 


Novel Electric Motor 
Has Two Rotors 


ELECTRIC motors of radical new type 
have been produced in Germany to 
drive an experimental locomotive. Be- 
tween the rotating armature and the | 
stationary field it has an additional 
rotor—a thin set of windings shaped 
like a hollow cylinder, turning concen- | 
trically with the armature but on inde- | 
pendent bearings. The scheme is de- | 
clared to solve the problem of operat- 
ing electric locomotives on alternating | 
current of the “single-phase”’ type, with | 
only one overhead power wire. 


_ 
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Gus Gives Tips on Outboard Motors 


(Continued from page 54) 


and Harry a chance to laugh—and they 
took it. 

““My guess, Professor,” Gus remarked 
as he lifted the engine up on his bench, 
‘is that your trouble was caused by 
pre-ignition. Let’s see, now.” He dis- 
connected the spark-plug wires, took 
out a plug, glanced at it, and held it up 
for Clapp’s inspection. What little of 
the porcelain insulator hadn’t been 
burned away was covered deeply with 
gummy black carbon. 


““T"HERE’S the cause of your trou- 
bles,” he explained. “With burned- 


| up plugs like this, your motor may 


start a little hard, but once you get it 
going it will run well enough until the 


| plugs get hot. Then pre-ignition will 
| start, and your engine will slow down, 


and vibrate, and act as if it were starv- 
ing for gas. But when the engine slows 


| down,.the spark plugs cool off, and then 


the engine runs normally again—until 
the plugs’ temperature goes back up. 
After a while, when the plugs and the 
engine are real good and hot, cutting 
the ignition off doesn’t have any effect 

-she goes right on firing. That’s what 
happened to you. I'll put in new plugs, 
and we'll try her out. Fill a barrel with 
water, will you, Harry?” 


Harry filled the barrel, and Gus 


| clamped the motor to a block in the 


vise so that its propeller was in the 
water. Then he mixed some gasoline 
and oil, poured it into the fuel tank, and 
pulled the starting cord. The engine 
took off easily enough, and the water in 
the barrel started to churn. Gus, with 
his head cocked to one side, listened 
for perhaps a minute, and then shut 


| it off. 


“That’s a good engine, Professor,” he 


| said, “but it’s had darned bad treat- 


ment. Better leave it here for a day or 
two, and let me go over it for you.” 

““Nonsense!”’ snapped Professor Clapp. 
“So long as it runs—’” 

“That will be fine, Mr. Wilson,” Bev- 
erly interrupted sweetly. “I'll stop for 
t tomorrow, and take it out to the lake 
vith me. Oh, I forgot to tell you, Dad, 
('m staying with Aunt Molly tonight. 
Seems like a year since I saw a really 
zood movie. Mother’s alone, so I asked 
Mr. Jones to take you out with him— 
that must be he honking the horn out- 
side now. I'll drive out tomorrow aft- 
ernoon.” 


ONSIDERABLY to Gus Wilson’s 
surprise, Harry had the shop open 
when he drove up at a quarter to eight 
the next morning, and the outboard was 
out on the workbench. 

“Hey, what’s the meaning of all this 
industry?” Gus demanded. 

“Bev’s coming in to see you about 
that outboard early this morning,” 
Harry explained. ‘I thought you’d like 
to give it the once-over before you 
talked to her about it.” 

“ ‘Bev,’ hey!” Gus said. ‘‘You’re get- 


ting sort of familiar with the custom- 
ers’ daughters, aren’t you?” 

“Shucks, I’ve known her all my life!” 
Harry told him. “Say, Gus, do you know 
why she talked her father into buying 
this outboard? Because she’s going in 
the girls’ race up there at the lake Sat- 
urday—that six-mile race they have 
every year.” 

“Well, she won’t get anything out of 
it,” Gus said. ‘Not in the professor’s 
old rowboat. She’ll be up against a lot 
of those little doodlebug hydroplanes 
that can do twenty-five easy.” 


ARRY grinned. ‘‘She’s got a hydro- 

plane—only her father doesn’t 
know it yet,” he explained. ‘That old 
one of Bill Hazzard’s—the one he ripped 
the bottom out of in the marathon last 
year. He gave it to her, and she’s had 
it fixed up so it’s as likely as not to 
hold together for six miles. So now it’s 
up to us to fix up this engine. She’s not 
going in that race to lose.” 

“And that’s the honest truth,” said 
Beverly, from the doorway. “How 
about it, Mr. Wilson—you’re with me, 
aren't you?” 

“Well,” Gus said, “I’ll see what I can 
do.” 

With Harry helping, and the girl 
keeping up a rapid fire of not-so-dumb 
questions, Gus took out the fuel line and 
blew it clear. Then, picking up the gas- 
oline strainer, he showed Beverly the 
dirt caked in the mesh. “This thing’s 
put in to keep the dirt out of the car- 
buretor,” he said, “but hardly any- 
body ever thinks of cleaning it off 
occasionally. 

“‘Here now, watch how I take this fly- 
wheel off. You can’t pry it.’’ Removing 
the nut, he struck the shaft end on top 
with a hammer. The flywheel came off 
easily, exposing the magneto. 

“In the magneto, trouble usually 
comes from the contact points,” the vet- 
eran mechanic went on. “Clean them 
off with 00 sandpaper, like this, and if 
they’re worn or pitted put in new ones. 
And be sure to check up on the width 
of the gap from time to time.” 


EVERLY put in a question. “Is vi- 
bration, like Father noticed, always 

caused by—what do you call it ?—pre- 
ignition?” 

“Oh, no,” Gus replied. ‘It could have 
been a loose bearing on the steering 
pivot, a bent propeller, loose mounting 
on the boat, or poor compression in one 
cylinder.” 

By this time, Harry had the carbure- 
tor taken apart. “This is just a simpli- 
fied version of the carburetor on your 
car,’’ Gus pointed out. “It needs an oc- 
casional cleaning of this needle valve 
that regulates the gas flow. And use 
your head when you prime it. The 
only time you need to do this is when 
the motor is cold. More outboards are 
kept from starting by priming them 
when they’re hot than by almost any 


(Continued on page 102) 
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“GOSH ALL HEMLOCK!” protested 
Mr. Felt Hat. “Why not give folks 
around you a break? Here—clean 
the goo out of your pipe and then 
itch from that stinko brand to 
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Outboard Motors 


(Continued from page 101) 


other cause. Then there’s overheating— 

“And what makes an outboard over 
heat?” Beverly wanted to know. 

“Same as in a car—running out o 
oil or water.” 

Harry chuckled. “Imagine a boat 
running out of water!” 

By way of reply, Gus dug into th: 
motor’s cooling system. “Easiest thing 
you know,” he said. “If the water pump 
isn’t clean, and the feed pipe and con 
nections aren’t tight, it’s a case o: 
‘water, water everywhere’ and not a 
drop for the cylinder jacket where it’s 
needed. Just look at the dirt and hunks 
of string in this feed pipe!” 


ITH deft, sure motions, he re- 
moved the cylinders to inspect the 
pistons and rings. “You're lucky,” he 
commented. ‘The rings seat well, and 
the cylinder walls gleam all over, show- 
ing that they’re not scored. Now let’s 
take a peek at the gear box.” Remov- 
ing the cover, he washed out the box 
with kerosene and inspected the gears 
closely. “Everything’s O.K. here,” he 
reported. ‘No pitting, no chipping.” 
Packing the gear box with grease 
and oiling the cylinder walls and bear- 
ings, Gus reassembled the motor. He 
signaled Harry to put the motor back in 
the barrel, put in fuel, and started it. 
Gus listened to the motor for a cou- 


be she’ll kick that patched-up hull 
along too fast for it to hold together. 
Know how to swim, Bev?” 

“Of course,” said Beverly, “but this 
is a boat race. Oh, and Mr. Wilson, I'll 
need Harry to help me get the motor 
adjusted on the boat. Saturday morn- 
ing—early—would do.” 

“That’s a busy day around here, Bev. 
Well, all right. But he’s got to be back 
Saturday evening—sure!” 


T WAS a little after four o’clock Sat- 


rang. Gus went into the office and took 
up the receiver. 
“That you, Mr. Wilson?” said the 


“Well, I won! 
together long enough. You certainly 
put-put that outboard right! Next time 
you come up this way, I’m going to mix 


they gave me.” 

“That’s fine!” Gus said. “I’m glad 
do me a favor, and start Harry home.” 

“Oh, Harry,” Beverly said. “It would 
be a shame to make him start home now, 
Mr. Wilson. He’s got that power lawn 
mower we bought three years ago 
going! No one ever has been able to 


grand. Couldn’t you get along without 
him until Monday morning, please?” 

“What’s the use?” asked Gus, and 
hung up. 
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Here’s a Job for 
Inventive P. S. M. Readers 


Sorry, but the swinging-reflector unit 
for automobile headlights gets in my 
hair, and I’m afraid its beams would still 
get in the eyes of other motorists. Con- 
gratulations to its inventor, however, for 
trying. He recog- 


nizes what every TAKE CARS AWAY FROM 
driver sooner or 75% OF THE DRIVERS 
later does, that to- '5 THE ANSWER ! 
day’s automobile — 
headlights, good as (Jo 

they are, are far lay /° 


Te 


from perfect. For Sh 
the brighter we “——' h) 


make them for our < 
own use, the more ) 






we hinder the abil- 


ity of the fellow 
coming toward us 
to see. I can’t think of a more con- 


structive “problem” for the problem fans 
of “Our Readers Say” to work on than 
this, namely, a good substitute for 
headlights.—O.V.L., Camden, N. J. 


An Article This Chemist 
Would Really Appreciate 


SoMeETIME would you publish an article 
on the industrial method for determin- 
ing the sugars in fruits? Many amateur 
chemists like myself would appreciate 
it—E.W.P., Burlington, Iowa. 


Hydro-eel-ectric Power That's 
Cheaper by a Dam Site 


3y GoLLYy! There may be more than 
we think to this business of the Gov- 
ernment putting beavers to work for us. 
Six hundred of them, according to the 
papers, at eight dollars apiece, are to be 
put in the streams of Idaho this year to 
build dams for a soil-conservation proj- 
ect. It is expected they'll slow up the 
streams and provide irrigation for agri- 
cultural revitalization of eroded. land, 
with resulting soil and other improve- 
ments estimated in value at $300,000. 
Many think that the Government has 
gone too far already in competing with 
private industry in building dams, power 
works, and so on. At the risk of incur- 
ring the enmity of this group, I would 
like to suggest a plan to broaden the ef- 
fectiveness of the beaver project,-one 
that’s right up the Government's alley, 
too. Why can't the 
Government buy 
some of those elec- 


WHY DANGLE 
THEM ? 





tric eels that give 
off electric shocks 
when they’re an- 


noyed, put them in 
the ponds and pools 
that the beavers 


create with their 
dams, and then 
dangle recalcitrant 


Congressmen over 

the streams to an- 

noy the eels to make them give off elec- 
tricity. There you have a perfect hydro- 
electric-power system that would make 
the alleged economies of the TVA look 
like the bill for the Sino-Japanese War. 
Idaho, here we come!—P.A.T., York, Pa. 
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He Can Still Poke Along 
to His Heart’s Content 


Ir E. J., Jr.. who writes in your July 
issue that he wonders what will become 
of the sight-seers and tourists of the 
nation when highways permit cars to 
travel at high speeds, will open his May 
issue to a diagram of the courses of the 
proposed highways, I believe he will find 
the explanation. PopuLar Science didn’t 
say that all roads would be made into 
super-superhighways. Just as the cow- 
paths of yesterday are the country roads 
of today and the highways of tomorrow, 
today’s cow-paths will just be country 
roads in the bright future, so E. J. can 
poke along to his heart’s content. When 
these superhighways are realities in the 
times to come, I will write back and re- 
mind you of your prophecy. More power 
to you!—T.H., Janesville, Wis. 


Alternating-Current Theory 
Has Him Puzzled 


Berore asking you to help me out of 
my difficulty, I am going to pat you on 
the back for putting out such a swell 
magazine. Now for 






the difficulty. It has )7 poges iT.s5 
to do with alter- STUFF SO_wHY 
nating current of WORRY 2 
elec.ricity. I want \ 
to know just how 

the current alter- 


nates. Every book 
that I have studied 
on this subject goes 
only as far as say- 
ing that the current 
flows back and forth. 
It is impossible to 
think that it flows from one end of the 
conductor, or circuit, to the other, and I 
can’t imagine it flowing in a wavy curve, 
positive part of the time, and negative 
the rest. Maybe I’m all haywire. If so, 
can some smart fellow help me out? 
S.S.M., Cottonwood, Ariz. 


He’s Entitled To Crow 
over the Solution 


You CaN believe it or not, but I was 
having a luncheon of scrambled eggs 
and perusing my new copy of your mag- 
azine when my eye fell on S.B.’s prob- 
lem, under the heading “Maybe You Can 
Unscramble This Egg Problem.” I may 
say that no setting hen ever worked 
harder over an egg job than I did. But 
here’s what I got: First, the boys agree 
to sell at the rate of seven eggs for a 
cent. They do, until A has one cent and 
three eggs left over, B has four cents 
and two eggs, and C has seven cents and 
one egg. They then agree to sell their 
remaining eggs at three cents each. A 


then realizes nine cents for his three 
eggs which gives him a total of ten 
cents. B realizes six cents for his two 


eggs which gives him a total of ten cents, 
and C sells his one remaining egg for 
three cents, which gives him, too, a ten- 
cent total. I’ve been reading your maga- 
zine about five years, and my only com- 









plaint is that it’s an awful long wait 
between issues. If only it came out twice 
a month or even weekly!—L.Y.N., Gal- 
veston, Tex. 


“You Can Please 
Some of the People..... 


Your radio section, which is always 
featuring articles on receivers, gets a 
bit tiresome for us 


4 


“hams” who like to TOO saat seu 
—_ ” NO 
read about trans $ ENOUGH / 


mitters. Let’s have 
a little more on this 
“he-man” side of 
radio, and I don’t 
mean one-tube os- 
cillating circuits 
either. Let’s have 
them tougher than 
that! How about 
this kind of radio 
articles hereafter ?—D.S., Dearborn, Mich. 





WHILE I «. much interested in radio, I 
find your receiving sets too complicated 
and aavanced. Why not publish a few 
articles explaining the fundamentals of 
radio as Marconi found them out. Then, 
when we understand the theory we could 
go on to simple sets, with more advanced 
ones coming later.—T.L., Treherne, Man- 
itoba. 


Wants His Photography 
in a Single Dose 


It strikes me that if all your articles on 
photography were grouped in the same 
section, instead of being put in various 
parts of the magazine, it would be an 
improvement, even though each article 
is plenty good enough to stand up by it- 
self. This would make for easier reading, 
and would allow the reader to clip and 
save the interesting articles you print. 
For, over a period of time, a person ac- 
cumulates sO many magazines that they 
must be disposed of. Why not make it 
easier for him to file his favorite sec- 
tions for keeping?—F.C.W., Aberdeen, 
Wash. 


If Wishes Were Trailers, 
Beggars Would Be Tourists 


ALTHOUGH I have no kick for P.S.M., 
I would like to give a gentle boot—well- 
aimed—to E. P. E., 
of Buffalo, N. Y., 
who wants accom- 
modations built on 
the new streamline 
trainssothat hoboes 
will continue to en- 
joy the conven- 
iencestowhich they 
have become _ too 
well accustomed. 
Perhaps he'd like to 
see nice comfort- 
able lean-to apart- 
ments added to all private homes and 
public buildings for the greater comfort 
of the modern hobo, and comfortable 
trailers hitched (Continued on page 6) 


6E2Z you! 
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FREE RECORD OF 
INVENTION BLANK 
LATEST FACTS ON INVENTIONS, 
PATENTS, and MARKETS for INVENTIONS 


The very latest information on all mat- 
ters affecting your invention — all in- 
ventions. Don’t act until you get this 
Free Book! It reveals important infor- 
mation on obtaining patents, establish- 
ing a market for inventions, getting financial 
aid, using patent to secure commercial suc- 
cess. 48 pages crammed full of illustrations, 
helpful and interesting statistics, patent of- 
fice data, rulings, a detailed guide on how to 
patent and protect your idea 

This new book will be sent promptly—have 
the most up-to-date guide to the things you 
must know to simplify patent procedure and 
save time, the vital thing to you! 


MAIL COUPON NOW 


for Free Book and Record of Invention 
Blank—delay may be costly! 


CLARENCE A.OBRIEN 
and HYMAN BERMAN 










Please write or print plainly 
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‘ Boo Patent Guide for the Inventor’’ and ’ 

I ially prepared ‘‘Record of Invention"’ 

' Fort This re est doe not obligate me ' 
' ; ' 
' ' 
i i 
t | 
gp Addre | 
' ' 
a) ' 
€ | 
| ' 








Our Readers Say 


(Continued from page 4) 


to all automobiles for the benefit of that 
peculiar modern offshoot of the hobo, 
the hitch-hiker. Oh, well! Please keep up 
your fine work on chemistry, and also on 
the “Question Bee.”—C.W.S., Chatta- 
nooga, Tenn. 


They‘’re Not Sharks, but 
They Do Work in Schools 


W. C. S. says his problem is a “tough 
one, and will probably knock the over- 
confidence of a few of the math sharks 
for a loop!” Lovers of mathematics are 
not sharks. Being 
human like the rest 
of us, they may 
sometimes want to 
bite, but there is 
no record of any 
victim ever losing 
an arm or a leg. As 
a class, they are 
gentler than den- 
tists. (Oh yes, they 
extract roots, too.) 
Again, not many of 
them are overcon- 
fident; they serve a science of inexora- 
ble logic which has its own methods for 
keeping them humble. The problem 
proposed by W. C. 8S. depends on the find- 
ing of an angle whose tangent is the 
same as its radian measure. This is an 
old problem, and the confident mathe- 
matician reaches down into the bag and 
brings out the answer: 12 degrees, 32 
minutes, and 47.775 seconds.—N.A., Ann 
Arbor, Mich. 


When Four Minus Two 
Equals What You Don’t Expect 


IN A recent issue you included an in- 
teresting article describing a device that 
helps you get cinders and whatnot out 
of your eyes. A mirror and magnifying 
glass are arranged so that you look at 
the reflection of your eye in the mirror 
through the magnifying glass. What I 
want to know is why the magnified 
image that is reflected back by the mir- 
ror is not reduced back to normal as it 
passes back through the lens to the eye. 
It seems to me like adding two to two 
and then subtracting two. You wind up 
with two, or back where you started. 
Maybe some student of optics can cor- 
rect my doubtless faulty view of the 
matter.—B.M.B., Washington, N. J. 


Uncle Sam‘s New Navy 
Gets Some Attention 


Wuat’s become of those swell ship 
articles by Theodore Gommi that have 
appeared in your 
magazine in the 
past? It is a long, 
long time since 
we've had any of 
them and the time 
is ripe—when isn’t 
it?—-for some more. 
I'd be particularly 
pleased to see one 
dealing with the 
newest ships of our 
Navy. Every time a 
new plane is de- 
veloped, you conscientiously tell the 
world all about it. There are far fewer 
new ships than planes, so why not give 


GOTTA DO SOMETHING 
ABOUT THis, 








us “sea-goin’” fans our share of our 
favorite department?—H.C.S., Chicago, 
Til. 


In Defense of Dirigibles 


for Our Defense Program 


SEVERAL readers have pondered the 
wisdom of more dirigibles for this coun- 
try. I think we need them for our defense 
program, not to carry people across the 
ocean, since airplanes are faster and 
ocean liners still run; nor to drop bombs. 
We need dirigibles for observation pur- 
poses. They can rise higher than planes 
and can stay aloft for long periods. The 
Macon, with which I was familiar, could 
hide above the clouds. A “spy basket” 
let down 5,000 feet from that ship per- 
mitted an observer to watch the ground 
from just below the clouds without being 
seen. The ship could stay aloft several 
days and travel 10,000 miles without re- 
fueling. As for the money and lives 
spent and “lost” on airships, I have this 
to say. If it were in vain, it would be a 
sad thing. But it would be impossible to 
name one great accomplishment that has 
been furthered to any degree with no 
loss of life or money. If the families of 
the men who have given their lives to 
lighter-than-air craft can see and un- 
derstand matters as they are, we, the 
other citizens, ought to try to do our 
little bit. I heartily disagree with the 
statement “in wartime, the airship is 
just a target.”—Mrs. I.C., San Jose, 
Calif. 


Challenges Will Be Accepted 
Until the Printer Complains 


THOSE remarkable, 
words you've 
printed in several 
recent issues. of 
your estimable mag- 
azine seem to have 
come to an end, 
leading me to think 
that I might get in 
the last word after 
all. The following is 

a legitimate, sev- 
enty-letter name for 
acomplicated chem- 
ical molecule: para- 
sulfoorthomethoxybenzeneazodimethyl- 
alphanaphthylaminehydrochloride. 
Frankly, now, what is the longest word 
outside of the chemists’ books?—W.D., 
Stamford, Conn. 


This Ought To Clean Up 


the Glassware Matter 


Here’s still another one for the ama- 
teur chemists troubled about removing 
stains from laboratory glassware. R. H. 
suggested sodium hydroxide. J. P. in 
June set forth the merits of sulphuric 
acid and potassium dichromate. Later, 
we hear of the unique idea of using just 
plain soap. I hold that nothing can beat 
equa regia. When my equipment is 
stained or otherwise dirty, soaking in 
aqua regia does what nothing else will. 
It must be made up fresh in a room with 
the window open. If you ever have 
smelled its fumes, you will understand 
that precaution. Use three volumes of 
concentrated hydrochloric acid to one 
volume of concentrated nitric acid. The 
reddish liquid will dissolve even gold, so 


extra-long long 


CLAIMING THE LAST 
WORD SOUNDS 

LIKE A ! 
WOMAN. 
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(Continued from page 6) 


be careful not to spill it or get any of it 
on your skin or on your clothing.— 
G.L.C., New Orleans, La. 


lt Appears True, but 
Can You Prove It? 


HErRs&’s a problem that interests me a 
lot, but I can’t solve it. Consider three 
circles, tangent to 
one another exter- 
nally. Draw two \ 
chords through the { 
points of tangency, / 
and extend to inter- ee me. 
sect the one circle Pe 
as shown. Where if 
the extendedchords // 
intersect the one | 
circle, connect with ‘ 

a third chord. The . ir 
circles may be of a 

various sizes. Prove 

that the third chord, AB, 
of the circle. Get to 
Michigan City, Ind. 


is the diameter 
work!—E.R:.S 


He Likes Better Coverage 


on Our Cover Pictures 


PERMIT me to congratulate you on a 
change, a permanent one I hope, in 
your magazine. I noticed it first in the 
July issue, but refrained from writing 
until I saw it again in August. I refer 
to the cover illustrations which for the 
last two months have been accompanied 
inside the book by man-size articles 
describing them fully. Keep it up! An- 
other thing I like is the “Classified” sec- 
tion, recently returned to your magazine 
after a long absence. Of course, I can’t 
buy or send for everything in it, but I’ve 
often wished that this were possible to 
do.—L.T.M., Rome, N. Y. 


The Good Ship ‘’Wanderer ’ 
Brought Him back to Port 


ArouNnpD Christmas in 1936, I 
as a gift a kit of the Wanderer, ordered 
from you. Slightly over a year later I 
finished the model, having made every- 
thing myself except the deadeyes, be- 
laying pins, and the ship’s bell. I am en- 
closing pictures of the finished project, 
and at the same time I want to thank 
you for your part in giving me so many 
hours of pleasure. Late in September 
1937, I fractured my leg. After leaving 
the hospital, most of my time was spent 
entirely working on the ship. Fortunate- 
ly, I had completed the hull and some of 
the deck fittings, so I could work on it 
from a sitting position. The work kept 
me from thinking too much about my- 
self, gave me a very pleasant pastime, 
and at the same time kept my hands in 
excellent condition (I am a dentist). I 
was away from my office for four 
months. After ev- 
erything was nor- 


received 


AS MUCH FUN AS 


mal again, I gave YANKING A TOOTH 
the model to the 
surgeon who made 


it possible for meto 
walk and resume 
my normal life 
again. He appre- 
ciates it, too, as he 
is a native of the 
Maine coast. I wish 
to say, too, that 
your blueprints and 
prints of previously published 
are excellent. Thanks for 
these things possible.—Dr. N.C 
fonte, Pa. 
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$50 Monthly in 
Spare Time 
“T work on Radio 
part time, still hold 
ing my regular job 
Since enrolling seven 
years ago, I have a\ 
eraged around $50 
every month.’ 
MORISSE TTE, 809 
Valley St., Manchester, N. H. 


Makes $50 to $60 
a Week 


“Tam making between 
$50 and $60 a week 
after all expenses are 
paid, and I am getting 
all the Radio work | 
can take care of 
thanks to N. R. 1 
H. W. SPANGLER, 126% 8. Gay 
St., Knoxville, Tenn 

Operates Public 
Address System 





“‘T have a position with 
the Los Angeles Civil 
Service, operating the 
Public Address Sys 


tem in the City Hall 
Council. My salary is 
$170 a month.”’ R. 
ROOD, R. 136, City Hall, Los 
Angeles, Calif 


Earnings Tripled by $ 
N. R. Training 
“IT have been doing 
nicely, thanks toN. R 


I. Training. My present 





earnings are about 
three times what they 
were before I took the 


Course. IT consider 

N. B. I Training the finest in the 
world.”’—BERNARD COSTA, 952 
Manhattan Ave., Brooklyn, N. Y 


MAIL COUPON NOW 


~ This FREE BOOK Has Helped Hundreds 
of Men Make More Money 
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Twill Train You at Home 
for Good Spare Time and 


Full Time RADIO JOBSadf 


Do you want to make more money? Radio 
offers you many opportunities for well-pay 

ing spare time and full time job You 
don't have to give up your present job 
leave home or spend a lot of money to 


become a Radio Expert. 
Many Radio Experts Make 
$30, $50, $75 a Week 
Radio broadcasting stations employ engi 
neers, operators, station managers and pas 
up to $5,000 a year. Fixing Radio sets in 
pare time pays many $200 to $500 a year 
full time repair jobs with Radio jobber 
manufacturers and dealers as much as $50 
$50, $75 a week. Many Radio Experts 
operate full or part time Radio sales and 
repair businesse Radio manufacture 
and jobbers employ tester inspector 
foremen engineers servicemen paying 
up to 36,000 a year Automobile, police 
aviation, commercial Radio, loud speaker 
ystem are fields offering good 
opportunities now and for the future, Tele 
vision promises to open many good job 
oon. Men I trained have good jobs in these 
branche of Radio. Read their letters. 
Mail coupon 


newer 


There’s a Real Future in Radio 
for Well Trained Men 


Radio already gives jobs to more than 
300,000 people In 1937 Radio enjoyed 
one of its most prosperous year Nearly 
$500,000,000 worth of et tube and 
part were old Over 1.000.000 home 
Radios were sold —25,000,000 home (4 
out of 5 in the U.S.) now have one or more 
ets. Over 1,800,000 auto Radios were sold 

>,000,000 cars now have Radi Every 
year millions of sets » out of date, are 


replaced with newer model Every year 
millions of dollars are spent on transmit 
ting equipment. Television developments 
ete. The $30, $50, $75 a week jobs have 
grown from a few hundred 20 year ago to 
thousands today And Radio i till a 
young industry developing fast 

Many Make $5, $10, $15 a Week Extra 

in Spare Time While Learning 

The day you enroll T start sending Extra 
Money Job Sheets showing how to do 
Radio repair jobs. Throughout your train 






J. E. SMITH, President, Dept. 8JP3 a 
National Radio Institute, Washington, D. C. : 
Dear Mr. Smith: Without obligating me, send ‘‘Rich Rewards in § 
Radio,’’ which points out the spare time and full time opportunities in g 
Radio and explains your 50-50 method of training men at home in spare g 
time to become Radio Experts (Please Write Plainly.) : 
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NAME AGE : 
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. €. Fenith. Pres. 


Established in 1914 


The man who has directed the home 

study training of more men for the 

Radio Industry than any other man 
in America. 





and ideas that made good 
$200 to $500 a year 


ing I send plans 
spare time money 
for hundreds 


I Give You Practical Experience 


special Radio equipment; show 

experiments, build 
important principles 
lio receivers, broadcast 
speaker installations. 
I show you how to build testing apparatus 
for use in spare time work from this equip 
ment, This 50-50 method of training makes 
learning at home interesting, fascinating, 
practical. T ALSO GIVE YOU A MOD 
ERN PROFESSIONAL ALL WAVE, 
ALL PURPOSE RADIO SET SERVIC 
ING INSTRUMENT TO HELP FIX 
SETS QUICKER--SAVE TIME, MAKE 
MORE MONEY 


I send you 
you how to conduct 
circuits illustrating 
used in modern Rac 
stations and loud 


You Get a Money Back Agreement 


I can train you successfully. I 
agree in writing to refund every penny you 
pay me if you are not satisfied with my 
Lessons and Instruction Service when you 
finish. TH send you a copy of this agree- 
ment with my Free Book 


4 am sure 


Find Out What Radio Offers You 


Act Today. Mail the coupon now for ‘‘Rich 
Rewards in Radio It’s free to any fellow 
over 16 years old. It points out Radio 


pare time and full time opportunities and 
those coming in Television; tells about my 
training in Radio and Television; show 
you letters from men I trained, telling 
what they are doing and earning. Find 
out what Radio offers YOU! MAIL Col 
PON in an envelope or paste on a post- 
ecard NOW 
J. E. SMITH, Pres., 
National Radio Institute, Dept. 8JP3, 
Washington, D. C 
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COSTS 


| APPROPRIATIONS | 
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| POLICIES AUDITS | 
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| PLANS FOR | 
FINANCING 


Become an 


Expert Accountant 
The Profession that Pays 


The demand for skilled accountants — men who 
really know their business —is unceasing. Big corpora- 
tions are in constant need of expert counsel in Audit- 
ing, Cost Accounting, Business Law, Organization, 
Management, Finance. Men who prove their qualifi- 
cations in this important branch of business are 
rapidly promoted to responsible executive positions 
—given an opportunity to earn real salaries. 


Send for This Book— It’s Free 

Are you ambitious to make a real success in business— 
to fit yourself for positions paying $3,000, $5,000, $10,000 
a year and even better? Then you will find LaSalle’s 64- 
page book, ‘“‘Accountancy, the Profession that Pays," of 
the greatest help and inspiration—and LaSalle will send 
it to you FREE. For the sake of a brighter future, clip 
and mail the coupon NOW. 


ween Find Yourself Through LaSalle! «a= 


LASALLE EXTENSION 


Dept. 983-H Chicago 
I should be glad ll ave details of your 
salary-increasing plan and i copy of 
en Years Promotion in One,’‘all 
without obligz ition. 
O Higher Accountancy 
Business Management 
Modern Salesmanship 
Trafic Management 
Railway Accounting 
0 Law—Degree of LL. B. 
Commercial Law 
IndustrialManagement 
Expert Bookkeeping Modern Foremanship 
Modern Business Cc. P. A. Coaching 
Correspondence Business English 
0 Credit and Collection Effective Speaking 
Correspondence LU Stenotypy-Stenography 


Name 
Present Position 


Ada: 
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The College of Swedish Massage 
1601 Warren Bivd., Dept. 670, Chicage 


or to National College of Masaage 


ELECTRICAL ENGINEERING 
ONE YEAR CONDENSED COURSE 


Prepares for technical work in the electrical 
field. Thorough training in principles, with prac- 
tical applications in laboratory and shop. High 
Modern buildings, dormitory. 
year begins Sept. 28. Catalog. 


BLISS ELECTRICAL 


SCHOOL 
109 Takoma Avenue 


P lacement record. 
Campus. 46th 
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Washington, D. C. 


USED TIME TRAVELING 
TO LEARN LAW COURSE 


FOR MORE than three years, my time 
while riding between my home in 
Brooklyn and my place of employ- 
ment in New Jersey, was occupied 
by either reading the newspapers, a 
magazine, or a novel. The total cost 
of such reading seemed too expensive 
in proportion to the benefits derived. 
Consequently, I began to wonder wheth- 
er I could utilize my traveling time 
more advantageously. 

After due deliberation, I enrolled 
for the law course offered by the ——— 
School. I enrolled not because I in- 
tended to practice law, but because 
I believed that a knowledge of legal 
procedure would be beneficial to me 
in practically every activity I under- 
took, either in business or elsewhere. 
I still recall the fascination and in- 
terest provided by the first lectures 
on the subject of contracts. Until that 
time, I had little or no idea that 
the simple dealings in the office, shop, 
and factory were often potential 
snares. Eventually, my legal studies 
enabled me to recognize issues which 
were detrimental to the best inter- 
ests of my employers and my fellow 
workers at the plant. One of the defi- 
nite results of my studies was my per- 
sistent election or appointment on 
executive councils of the company’s 
interdepartmental organizations. 

Upon completing my law studies, I 
enrolled in the short and pleasant 
course offered by the ——— School in 
business correspondence and _ letter 
writing. This step was prompted by 
my realization that my letters were 
not as concise, nor as compelling as 
some of the forceful memos and com- 
munications which came to my desk. 
I am happy to say that the course not 
only improved my writing ability, but 
it also improved my spoken words to 
the extent that my _ conversational 
speech is generally accepted as com- 
ing from a college graduate—yet I 
spent less than two years at high 
school in Brooklyn. 

Within two years, I was promoted 
to junior executive in charge of per- 
sonnel problems. My first home-study 
course began in 1923, the second in 
1925. Since then, several courses in 
military subjects forwarded to me 
from Reserve Corps headquarters have 
provided me with further insight into 
the effectiveness of home study. 

In 1930, when it became necessary 
for my organization to retrench, hun- 
dreds were dismissed, yet I was re- 
tained until the final liquidation of my 
division. Within a week, my qualifi- 
cations came to the attention of a firm 
in Latin America. My only drawback 
was my inability to speak and write 
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AVIATION Wants More 
a LINCOLN 


— =< TRAINED MEN 


PILOTS EARN $500 a MONTH; 
MECHANICS . . $200. This Government 
Approved School wants to immediately get in 
touch with men interested in preparing for one 
of these positions 
FOR A PILOT’S POSITION Lincoln Train- 
ing prepares you for your Gov't. Rating as 
Private, Limited Commercial or Transport, 
(Commercial Pilot). 14 modern Training Planes 
FOR A MECHANICS POSITION §$ Government Approved 
Lincoln Training includes practical experience on modern 
Airplanes and Engines. Prepares you for immediate em- 
ployment as Gov't. Rated Airplane and Engine Mechanic 
Training also in Sheet-Metal, Welding, Radio. 
YOU CAN GET INTO AVIATION Our Graduates regular- 
ly taking positions with leading companie WRITE TO- 
DAY for complete information. 


LINCOLN AIRPLANE & FLYING SCHOOL 
609 Aircraft Bidg. Lincoin, Nebraska 





Be Your Own Music Teacher 
z Learn to Play at Home This Quick, Easy Way 


A remarkable spare-time, home-study meth- 
od now makes learning to play your favorite 
instrument easy as A.B.C. No tedious work 
no teacher. Play ‘‘real notes.’’ Averages 
Y only few cents a day. Send for FREE 
“ Booklet “‘How You Can Learn Music in 
4 Your Own Home” and Demonstration Lesson 
Today. Mention instrument. No obligation. 


U.S. SCHOOL OF MUSIC, 89 Brunswick Bldg, New York, N. Y. 








For several years, Diesel engines have been replacing 
steam and gasoline engines in power plants, motor trucks 
and busses, locomotives, ships, tractors, dredges, pumps, 
etc. And now the first Diesel-powered passenger car is on 
the market. Our home-study course offers you a real op- 
portunity to mropete for a worth-while position in this 
new field. Write TODAY for full information. No obligation. 

American School, Dpt. D-646, Drexel at 58th, Chicago 








me ee 
Mechanics, Electrie Are and Acetylene Weldin 
Complete courses Practical training Short 
ing, metal finishing. Fine equip- 
ment. Special low rates. Pay-after- [By AARits 
Michi Trade School FREE 
ichigan Trade Schoo 
_3761 Woodward Ave., Detroit, Mich. FOLDER 
B. S. DEGREE in 2 years. World fa- 
mous for technical 2-year courses in 
cal, Radio, Aeronautical Engineering; 
Business Administration and Accounting. Those who 
courses in Surveying (36 weeks). Drafting (36 weeks). 
Low tuition. Low living costs. Students from every 
Sept., Jan., March and June. Write for Catalog. 
598 College Ave., Angola, Ind. 


Big demand for our graduates in Auto and Diesel 

courses in body and fender bumping, spray paint 
graduation-plan. Write today. 

-STATE COLLEGE 

Civil, Electrical, Mechanical, Chemi- 

lack high school may make up work. Short diploma 

state and many foreign countries. 55th year. Enter 





TRAFFIC INSPECTO 


Our Training Means Good Jobs, Good Pay! 


Qualify as Railway and Bus Passenger Traffic Inapector 
by our easy, home-staudy course. Earn good pay to start 
and advance quickly with experience. Men—19 to 50 q 
upon completion of training are placed at up to $135 perf! 
month, plus expenses to start, or we refund tuition 


Free Bookiet outlines our 19-yr. record. Write ; 7 - 
STANDARD BUSINESS TRAINING INSTITUTE 
_Div. 309 Buffalo, N. Y. uo 


Send fox Do You Like 


vom’ RADIO 


TODAY 
TELEVISION, 
SOUND & ELECTRICITY 


You men who want to know the true facts 








about employment opportunitees and re 


quirements in radio and related industries 


should have National's new book —40 pages 


of information and illustrations 


NATIONAL SCHOOLS 
NATIONAL SCHOOLS 


Dept. PSR-9,4000 So. Figueroa Street, Los An 
Please Send Free Book 


ge les, Calif 


NAME 
ADDRESS 








CITY 











lay 
h- 
ite 
rk 


In 
on 


ps, 
on 
»p- 
his 


igo 


seat" 38 
at 
a SS<Fo 


5 Ne NP haa 


oe 


5 





Secrets of Success 


Spanish. I assured my prospective 
employers that I would do my utmost 
to acquire the new language quickly. 
My enthusiasm and my record in my 
old job seemed favorable, so I got the 
position. I immediately sent for the 
—— School’s course in Spanish, stud- 
ied the lessons, and now handle Span- 
ish correspondence with as much facil- 
ity as I handle English correspondence. 

More than seven years have passed 
since my engagement by the —— 
Electric Co. I have had four sub- 
stantial salary increases.—J.B., San 
Juan, Puerto Rico. 


HER COLLEGE DEGREE 
WAS NOT ENOUGH 


IT IS not unusual to hear of suc- 
cessful careers gained through home- 
study courses by young people in their 
teens and twenties. As one grows 
older, it is very hard to settle down 
to a routine of study, especially when 
one is thirty-five, and a busy house- 
wife and mother. 

I have a college degree, but that de- 
gree didn’t equip me to go out and 
work in an office. My husband and I 
had a hard time making a “go” of it 
during the depression, and the thoughts 
of debts piling up every month soon 
undermined my health. After spend- 
ing several weeks in a hospital, with 
nothing to do but worry about the fu- 
ture, I decided to prepare myself for 
clerical work. 

I had heard of a newer and faster 
method of shorthand. I enrolled with 
the ——— School, and learned to take 
slow dictation and transcribe accu- 
rately and quickly. I passed the theory 
tests with high grades. I became more 
enthused every day. I had dreams of 
some of our good friends giving me an 
office position, but I soon found out 
that married women were not being 
given preference, and especially any- 
one over thirty. 

The ease of learning the theory of 
this study impelled me to believe I 
could teach it. After talking with the 
principal of an old and reliable private 
school, I was assured of a part-time 
job as teacher if I could prove to him 
that this new method of shorthand was 
faster than the one that had been 
taught in his school for more than 
forty years. Of course, my college 
qualifications were an asset here. At 
the end of three months successfully 
teaching this study, the — School 
gave me a teacher's certificate. I had 
no trouble keeping my class ahead of 
any other theory or dictation class 
much to the satisfaction of the owner 
of the school. 

At the end of a year, I had earned 
enough to pay that $380 doctor-and- 
hospital bill. I do all my own house- 
work—and I am no slouch at that 
keep my family’s appearance equal to 
others where the mother is at home 
all day. 

True, I had to give up my bridge 
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In 12 Weeks 


ELECTRICITY 


Practical 
Work on 
Motors, 
Generators, 
Dynamos, 
Etc. 


“LEARN- BY-DOING” IN 12 WEEKS 
IN THE COYNE SHOPS 


Send coupon today for al! details of my quick easy way 
to train for your etart in the great fascinating field of 
Electricity. I'!i tell you how we can train you in 12 weeks 
by the famous Coyne *“‘Learn By Doing’’ method right 
here in my big Chicago training shops. | wil! not only tell! 
you about my training but how you can get this training. 


JOB HELP AFTER GRADUATION 
If you need part time work to help with living expenses, 
we'll help you get it. After graduation you get lifetime 
employment service. Here at Coyne you don't need pre 
vio 7. experience or a lot of education, Send coupon 
to When I get it I'll_send you my big free book and 
nde details of my offer. Don't delay -- get the facts today. 
Mailing the coupon today can be your first start towards 6 
better job and a real future. 
See eee eee eeeeeeaaaeaaaaee 
H. C. LEWIS, President COYN giLecrmica. SCHOOL 
500 S. Paulina Street Dept. 68- Chicago, Hlinois § 
Please send me your FREE book about os oyne and your training g 
in Electricity, including Diesel, Electric Refrige ration and Air 
to help me get | 


Conditioning ‘and tell me about your * 
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1 Coyne Shop Training. 
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High School 
at Home 
Many Finish in 2 Years 


Go as rapidly as your time and abilities permit. 
Equivalent to resident school work—prepares for 
entrance to college. Standard H.S. texts supplied. 
Diploma awardec Credit for H. S. subjects already 
completed. Single suljects if desired. Bulletin on request. 
Specialized training is absolutely 
essential to Success today. Over 
150 noted Educators, Engineers and 
Business Men helped prepare our spe- 
cial instruction material, used by 
many resident echools and colleges, 
S. Navy and Province of Mani- 
a, Can. Train at home for best-paying lines as 
listed below. No interference with present earn- 
ings while preparing for better job. 


American School, Chicago 


Mail Coupon for information—No Obligation 
School, Dept. 1-646, Drexel at Sem, Chicago 


American 
Tell me how to train for saccess tn line chacked 
)# — School Course in 2 Y 
Air Condition € 


lectricat (Refrigeration 

Architecture oe Building Highwa ngi 
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Civil En Professional, Accounting 
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Steam Engineering 
Name 
Latte 


promBE. YOUR OWN Boss— 


Adjust, repair, typewriters, adding machines. 
Offices, factories, stores. Learn at home from 
factory expert. Good men can earn up to S15 
daily. Coniplete instructions all makes only 
$3.00 postpaid or sent C.0.D. in U.S, 
Money returned if not satisfied. Send today. 


ADDING MACHINE EQUIPMENT SERVICE 
3601 Michigan Dept. 1366 Chicago. 














. MECHANICAL DENTISTRY AT HOME ' 


To make Crowns, Plates, Bridgework, etc., for 
-» Dentists. Kasy practical way to hk 
il dentistry at home in spare time 
EQUIPMENT OF TOOLS AND MATERIALS 
WITH COURSE, Low tuition 
for FREE BOOK about this 1 
is not affected by m: 


urn me 

— chank 
FULL 
INCLUDED 
terms. Write 
ing profession that 


hhasy 
oney mak 
ichine age 
McCarrie School of Mechanical Dentistry 
207 N. Broad St. Dept. 661 Philadelphia, Pa. 





| We 


400/ BARGAINS 


teserve your copy of this NEW 1939 Catalog No 
73-9J]8 NOW. Remarkable values in radios, parts, 
public address systems, amateur equipment Don't 
buy a thing in radio until you get your FREE 


copy. Send for it today! Use penny postcard 


WHOLESALE RADIO SERVICE CO., INC. 
108 SIXTH AVENUE, NEW YORK, HY. 





Secrets of Success 


and other social functions, but we are 
a happy family “getting out from un- 
der’’—all because I had the foresight 
to take up this wonderful course of 
home study. A general four-year col- 
lege course does not answer all needs 
in this day of specialization. I am 
glad I “specialized” through a corre- 
spondence course with the School. 
-Mrs. R. 8., Bridgeport, Conn. 


STUDIES OPENED WAY 
IN DIESEL FIELD 


SINCE leaving the School, I 
have been constantly employed in the 
Diesel field, advancing from my first 
job as ordinary operator several steps 
ahead to my present job as chief en- 
gineer of the Corp. From 
my experience, I wish to urge every 
student, or anyone who intends to go 
into the Diesel field, to give his whole 
attention to gaining a thorough know- 
ledge of the equipment he expects to 
handle. That is the type of prepara- 
tion I received at the School, 
and I realize how much it has helped 
me advance in this work. Also, in 
my experience of hiring men, some 
of them School graduates, I 
have observed that the man who goes 
farthest is the man who has had the 
preparation and who has spent his ef- 
forts to get it thoroughly.—R.E.L., Los 
Angeles, Calif. 


ACCOUNTING LESSONS 
BROUGHT BENEFITS 


I BELIEVE I can say that I owe all 
my advancement during the last fif- 
teen years to the course taken with the 
Schools. I had had a four- 
year high-school course in commercial 
subjects, and was working as time- 
keeper and lumber grader for the ——— 
Co. when I was offered the opportun- 
ity of becoming their cost accountant. 
I accepted the offer, and immediately 
enrolled with the Schools 
for a course in certified public ac- 
counting. Before finishing it, I was 
made the company’s Vermont office 
manager, and later, its traveling audi- 
tor. During a shut-down of the mill, 
I was able to pick up some accounting 
and auditing work to help with the liv- 
ing expenses and keep me off charity. 

About five years ago, the manager of 
our municipal office died, and because 
of my training in accounting and man- 
agement, I was given that job, which 
I am still holding. 

Since I finished my course, I have 
purchased several reference books from 
the —— Schools for further 
study, and I am thoroughly convinced 
that anyone can make a success of 
home study if he takes subjects for 
which he is adapted and in which he 
has interest. I should probably still 
be working for day’s wages as a time- 
keeper or lumber grader whenever and 
wherever I could find a job, if it hadn’t 
been for my home-study course.— 
A.T.T., Concord, N.H. 
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INEST SPORT 
HARMLESS-EXCITING FUN 


Develops strong body and alert mind. HARM- 

LESS. The spring-steel 3-fvot-long foils 

(swords) are equipped with rubber buttons. 

Aluminum cup-shaped hand guards. Our 

Luxe om © are built for hard usaze. 

a twe o Cae ~ tee 
instruction booklet, only $1.98 postpaid. Two additional fenc 
rectrestiog aia tar tinend tine.’ (Regular Brea at Uhese toe ae 
of Tolls $3.56.) ORDER NOW. 

ALL-AMERICAN FENCERS GUILD 


Dept. 9 SP 48 West 48th St., New York, N. Y. 





Become an expert 
photographer 


Send for big free booklet that tells how you can become an 
expert in Commercial, News, Portrait, Advertising or Motion 
Picture Photography. Big money-making opportunities. l’er- 
sonal Attendance and Home Study training. 28th year. 


NEW YORK INSTITUTE OF PHOTOGRAPHY 
10 West 33 St. (Dept. 5) New York City 





DEGREE IN 
TWO YEARS 


rree courses in engineering: Electrical, Civil, 
Chemical, Mechanical, Radio and Television, or Aero- 
nautical. 1 yr. Mech. Drafting Intense, practical, 
thorough program. Prep. courses without extra charge. 
Earn board if desired. Low tuition. Enter March, 
June, Sept., Dec. Catalog. 

243 E. Washington Bivd., Fort Wayne, Ind. 


INDIANA TECHNICAL COLLEGE 


Wane 








B.S. Deg 





DON’T COPY - LEARN TO ORIGINATE! 


RAYE BURNS will teach you HOW to CREATE & 
ORIGINALCARTOONS at home that youcan SELL! 
Course has 26 lessons and 600 illustrations. 

Send name and address for free details. Only..... 


_RAYE BURNS SCHOOL, Dept. S, Box 2194, CLEVELAND, OHIO 








Complete drawings and speci- 
fications for building a Solar 
heater. Thousands in constant 
use. Factory information never 
before available for one dollar. 


EARL A. BROWN & SONS 
8440 N. E. Ist Ave. Miami, Florida 
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The Plastex Industry needs manufacturers on small scale 
and for big production of Lamp and Clock Stands, Art 
Goods & Novelties in Plastex and Marble imitation. 
Experience unnecessary. 4ec material makes regular 10c 
store sellers. Rubber moulds furnished for speed pro- 
duction. Small investment brings big returns. Ambi- 
tious men have chance for real propane. Our free booklet will 
interest and benefit you. Plastex Industries, Dept, 2, 1085 
Washington Avenue, New York, N. Y. 














1M OMLY 7 DAYS 


‘LL PROVE 


1 CAN GIVE You 
4a TA BODY LIKE MINE! 


| PRE E BOOK tells how to geta powerful *‘Atlas 


mpion’’ build—free from constipation, bad 

breath, pimple es—AL. IVE with health strength ! 

"Il proveit in 7 days ! Mail poste ard TODAY. 

CHARLES ATLAS Winwerot title, ‘‘Wor'd’s 

Most Perfectly Developed Man’’) Dept. 19, 115 E. 23rd St., N. Y. City 
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EARN A DEGREE AT HOME 


Home Study Courses leading va Deerees in Arts and Sciences; 
Philosophy; Education; Writir sychology; Chemistry; The 
ology: Caw; Agriculture: Busine PSs aes -ounting; Sales; Adver- 
tising; Public Speaking; Electr ‘ivil, Diesel, Mechanical, 
Architectural, Aeronautical Dratting. Radio, Air Yonditioning, 
Refrigeration, Automotive, Highway, Mining, Steam, Petroleum 
ine dustrial and Chemical Enginee pring. Chartered by State ot 
llinois. 











BOEING 
SCHOOL OF 


I recommend Boeing School training.” United Air 
“BULLETIN — fully decavibes 
School and complete range 


McKinley-Roosevelt Graduate College 
“2 MILLION MILER” JACK KNIGHT, 
with 20 years of air industry experience behind him, 
Lines founded and maintains — dire ectly: supervises training 
methods. Men determined to av ion j 
of 15 Pilot, Ground and Engineerir & 
career courses, contains vocational guide to all! fields of aviati 


4211 Clarendon Ave., Chicago, Ulinois, U. S. A. 
says: “If you want to get beyond first base in aviation, 
invited to send 
for 19388 BOEING S¢ HOOL 
Write teday: Boeing School, Dept. P-9, Airport, Oakland, California 
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pinpoy 
NATURAL-LOOKING 


17-\6-) eae 


LOW PRICES 


Made to order by FIT-RITE improved 
method BY MAIL, all over wortd. 
5 Finest Quality. MONEY-BACK GUAR- 
END ANTEE YOU WILL GE SATISFIED. We 
NO MONEY take your word. Catalog and impres- 
sion material FREE. Write NOW! 


UNITED STATES DENTAL COMPANY 


Oept. 942 55 Milwaukee Avenue Chicago, ti. 











At home—in spare time. Many overcome 
*stage-fright,’’ gain self-confidence and in- 
slic crease earning power, this easy way. Write 
1 for free bookiet, Howto Work Won- 
ders With Words and requirements. 

North American irstitute, Dept. 1366 

3601 Michigan Ave., Chicago, tMinois 


Greater opportunities now in advertis- 
ing. Learn easily and quickly in spare 
time. Practical work. No text books. 
Old established school. Low tuition — 
Easy terms. Send for free booklet and 








oo 
Page-Davis School of Advertising 
Dept. ies. 3601 Mich. Av., Chicago 
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! RODU 
MAKE Color-glazed concrete pottery 
without molds or costly tools. Use only 
sand, cement, cheap materials. Glazed 
tiles. walls, gravestones, ete. MEN (only) 
Write for FREE colorplate, details 
of this new money-making business. 


NATIONAL POTTERIES COMPANY 
Room 7, 13 W. 26th St., Minneapolis, Minn. 





























Wonders Through The 
MICROSCOPE 


A new book which tells you all 
about MICROSCOPY. Turn 
an inexpensive microscope on 
hundreds of specimens within 
a stone’s throw of your front 
door and you step off into a 
new world of wonders. Com- 
plete Manual for amateurs. How to use 
equipment, secure and preserve specimens, 
take photomicrographs, etc. Numerous il- 
lustrations. Full cloth bound $1.00. 


POPULAR SCIENCE MONTHLY Dept. 98 


353 Fourth Ave. New York, N. Y. 

















Ican train you for 


“2 DRAFTING 


right in your home 
by my practical method | 











Engineer Dobe 
in prepare you just as he has trained thousands of 
essful students, aged 16 to 18 to past 50. His 
practical ‘‘Work-Job’’ method requires no previous 
verience. High school education not 
fers you a real opportunity to 
t a complete training in draft- 
zg right in your home in a sur- 
ingly few months. Engineer Dobe 
iches his students until thor- 
ghly trained and until holding a 
dd paying job. Drafting offers 
g opportunities in many fields. 
Mail the coupon today for 
FREE illustrated book ‘‘Suc- 
sful Draftsmanship”’ and 
ll details of Engineer 
hobe’s remarkable offer 
it includes all neces- 
iry tools and equip- 
ent. Send coupon 
ODAY! 


needed. He 
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ENGINEER DOBE 
Div. 3396 
Libertyville, tl. 
Send me your free book ‘“‘Successful Draftsman- 
] ship.’’ Please explain how you assist your graduates 
j to good positions as draftsmen. 


Name 
{ddress on _ _ = _ _ 
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All the raw materials for building a model 


of the Alabama" are contained in Kit 10S 


Learn Model Making 
with our 
Construction Kits 


F YOU love the sea, you'll enjoy build- 
ing ship models. It’s a satisfying hob- 
by, too, because your miniature craft 
when completed will be a valuable deco- 
ration and the envy of all your friends. 

Our construction kits contain the raw 
materials you need, and complete in- 
structions are included so you should 
have no difficulty. A wide choice is 
available. There are the Alabama, Con- 
stitution, and similar historic ships; 
warships, such as the battleship U.S.S. 
Texas, liners like the S.S. Manhattan, 
and other types. 

We also have furniture, whittling, 
and model railway kits. A complete list 
follows: 


SIMPLIFIED SHIP MODEL KITS 


F. Liner S.S. Manhattan, 12-in.... $1.00 
H. Cruiser U.S.S. Indianapolis, 
12-in. 1.50 


J. Clipper ship Sea Witch, 13-in... 1.50 


MODEL-OF-THE-MONTH KITS 


M. Aircraft carrier Saratoga, 18-in. 1.00 
N. Four U.S. drains each 6\4- 
a , ne ae 








Kit 2M—Ocean freighter, 


14 in. long 


R. U.S. cruiser Tuscaloosa, 11%- 


in. . 1.00 
U. Hispaniola, the ship in “Treas- 

ure Island,” 7-in. ackecuss Se 
Z. H.M.S. Bounty, 11%-in............... 1.50 
2M. Ocean freighter, 14-in. . 1.50 
-3M. Yacht Nourmahal, 8\%-in. . 1.00 
4M. Oil tanker, 14-in. 1.50 


5M. Liner President Lincoln, 14%4-in. 1.50 


STANDARD SHIP MODEL KITS 


A. Whaling ship Wanderer, 20%- 
in. hull, 27% in. over all 
(Continued on page 18) 
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68 ages of 


FACTS ABOUT 


PATENTS 


ann SELLING 
INVENTIONS 






Many pictures and 
examples fromin 

ventive history 
make these exce 

lent guide books 
for inventors. 


OTHER MEN HAVE READ AND 


PROFITED BY THESE FREE BOOKS 


[* you have an invention—or an idea for one 

you should have these free books. They tell 
you real facts like these: How the patent laws 
protect you. Why you need the protection of a 
U.S. Patent. What a competent registered pat 
ent attorney can do for you. They tell what 
kind of sketch or model is needed and how to 
make proper disclosure of your idea to help 
establish your claims. They tell how some suc 
cessful inventors have secured financial assist 
anes. They show 115 different mechanical prin 
ciples, 


HOW WE SERVE YOU 


For more than a third 
of a century we have 
represented thousands of 
inventors We 


ment plan when needed 

With the books, we will 
also send you a copy of 
auswer our ‘“‘Evidence of Inven 
questions. We study each tion’’ form on which you 
device to bring out its can sketch and describe 
best patentable possibil- your invention and estab 
ities. Often, also, we ad lish a date of disclosure 
vise inventors against go- Such a date of disclosure 
ing ahead with inventions may later prove impor 
which could not possibly tant to you. You can deal 
be protected. By carefully with us in strictest se 
leveloped methods, we = crecy Learn the facts 
try to keep expenses at a Simply sign and mail the 
minimum and we ean ar ‘coupon below. Take that 
range a deferred pay- first step today. 


VicTor J. 


Evans = Co. 


REGISTERED PATENT ATTORNEYS 


MAIN OFFICE: 10-K, Victor Buildi Washi 0. Cc. 








Other Offices: 514-C, Empire Bidg., Pittsburgh; 405-C, Gar 
field Bidg., Los Angeles; 1010-C, Hobart Bidg., San Francisco 


Send me FREE copies of your books, ‘‘Patent 
Protection’? and ‘*‘When and How to Sell an 
Invention.”’ (Note: Same books supplied by 


any of the other offices listed above.) 


Name 


Street and No. 


City or Town State 


‘ering advertisements in this magazine. 11 























New Ideas 


PREPARE FOR TOMORROW'S OPPORTUNITY FOR HOME Ai 


This is your opportunity to qualify as a Diesel Engineer. 
Men with practical training are in demand for good-paying, 


responsible positions, You es qualify for a place in this 
regen peaone Fou can cally for © lace in 2 MECHANICS 
TESTED TRAINING—REAL SHOP EXPERIENCE 
Internal Combustion Engines — Automotive Service 


| 















National Schools give you actual shop methods. You learn on the 
Y: 


| 

atest and best « iipment in a million-dollar trade schoc are | 
taught to make ood and he ped t make good after you graduate It 
will pay you to tavestigate Nationa aster Course } 

. 
FREE! _ Transportation Allowed | 
Mai! coupon for new 
40-page Bo« 


2! to Los Angeles 


of training, employ 
ment opportunities 





Coach railroad fare allowed from any 
point in the United States. 


Earn room and board while learning 
Graduate employment cooperation 


NATIONA 
SCHOOL 


L 





wMmwaire 


Request for FREE BOOK 


NATIONAL SCHOOLS 
Dept. PSA-9, 4000 So. Figueroa St., Los Angeles, Calif 


NAME . AGE 
ADDRESS 
CITY STATE 
























This motorized shop 
is many tools in 
one. Above, it is 
set up as a lathe 


RAIN 
FOR 





BY SHOP WORK 
NOT BOOKS 


GET OUT OF THE|| ~= ~ 
LOW PAY CLASS Set vertically, the tool 


Prepare for op Lara poy in Radio Broadcast, drill 
Talking pictures, Television, by 12 weeks of prac- serves as a ri press 


















































tical shop work in the great Coyne Radio Shops, on 
real RADIO and Sound equipment You don’t need ad- 
vanced education or ment Service for 
life, Many earn white learning. "Electric Refrigeration in — OWERED | t ° 1 h 1 t 1 a com 
© Oday for free book which tells you how SRE 9y a motorized hand tool, a com- 
dreds have become successful RadioMen aftertaking ourtraining. = . ’ 
BaF fTEiS. Ores. RABSO DIV.» Coyne Cpeetes FSS pete home workshop for making models and 
Send Pree Re ool andl facts. ‘Tel Re sheat your small novelties in wood or plastic materials is 
now available to home craftsmen. Complete 
NAME —— AGE. P . ~ : 
with all accessories, the outfit provides a lathe 
ADDRESS — — — P . ° . P 
a | having a capacity of nine inches between cen- 
CITY - STATE....__ . : “— 
| ters for work up to an inch and a half in 











RADIO ENGINEERING diameter, a drill press, power saw that cuts at 


various angles, shaper, carver, sander, and 


| 
BEA Rectitutes offer om tntensien eousce of Sia | grinder. Each of the tools is scaled down from 
cal training with modern equipment at New | Standard-size professional specifications. The In the two photographs above, 
’ a ee ee ee ee power unit may be removed from the head- the combination shop is» being 
ligation” plan. Catalog Dept. PS-38. | stock for use as a portable hand tool. used as circular saw and shaper | 


RCA INSTITUTES, Inc. 


75 Varick St., New York tt = Merchandise Mart, Chicago 
Recognized Standa rdin Radio Instruction Since 1909. | 





Tool for Electricians 


Cuts Cable Sheathing 


METAL electric cable is cut open eas- 
SEND FoR ily and safely with the precision tool 
FREE )/ illustrated below. When the cable is 
BooK! i 4 clamped by the tool jaws, turning a 

— small handle revolves a circular steel 





saw to cut open the sheathing. Insula- 
tion is then sliced through 
with built-in shears. 





LEARN AT HOME 


Be a Taxidermist 


wee - Fl Loe: gr at Hobby, sure spare-time profits. Sav« 





Lock Has Four-Way Key 


h ophies. Mount BIRDS, ANIMALS eee : 
HEADS. FISH. PAN furs and hides. Mount common UTILIZING a four-sided key, a new 
SI imens into fine group Wild-zame not needed 


padlock for home use provides maxi- 
mum protection in compact size. Six- 
teen locking surfaces and eight lock- 
ing levers that move in four directions 
constitute the operating mechanism. 


Lasily, quickly learned. Investigate! 
FREE BOOK ¥73.'2°5)32 20% 
ells how YOU can be a 
ixidermist, make a home museum, have fun and 
pam from your HOBBY, Old reliable school, 


250,000 successful students. Students earn BIG 
PROFITS mounting specimens for 7 rs . his 











strange FREE BOOK will interest 1d amaze u 
Nothing like it~ Send TODAY this MINUTE Extensive tests are said to have proven 
for YOUR Free copy. State your AGE Ef ~ the lock j k yroof 
® - ¥ . 
N. W. School of Taxidermy, 2008 weed. i _— 
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> Have You Had These 


Strange Experiences ) 


Wr has not experienced 

that inexplicable phenom- 
enon of sensing an unseen 
presence? Who has not sud- 
denly realized that he has 
been listening to a conversa- 
tion within himself—an elo- 
quent appeal to self from 
some intangible intelligence? 
Too long have the restrictions 
of orthodoxy and ridicule of 
unenlightened persons kept 
these commonplace occurren- 
ces shrouded in secrecy. Learn 
what the world’s greatest 
thinkers, artists, poets and 
geniuses found by accident— 
that the intelligence just be- 
yond the border of thinking 
consciousness is man’s foun- 
tain-head of imagination and 
the source of the greatest cre- 
ative power he can command. 


Accept This FREE Book 


You cannot better your place 
in life by thinking only in 
terms of what you have read 
or heard. Only by the intelli- 
gent direction of your inner 
faculties will you receive that 
needed vision and impetus to 
carry you beyond the plod- 
ding, routine-enslaved masses. 
Let the Rosicrucians send you 
a Free Sealed Book that tells 
s you how you may learn to 
employ and enjoy your nat- 
ural heritage — the forces of 


mind. Address: Scribe E.C.A. 











The ROSICRUCIANS (AMORC) San Jose, Calif. 


———_—- —- - 





(Not a religious organization) 
ae | 





WOODWORKER’S 
Turning & Joining 
\ This new manual is 
= written especially for 
> | » the man who likes to 
mre, 5 i make things in his 
SJ own home with power 
tools. Tells what 
power machinery you will need to turn 
out beautifully finished furniture. How 
to use the cross cut saw, ripsaw, miter 
saw, jointer, and band saw. How to 
bore and mortise by machinery. 

Scraping method of wood turning fully explained 
—how to turn a plain cylinder, smooth cylinder, how 
to use a skew chisel to square ends, how to make 
shoulder cuts, taper cuts, convex and concave cuts. 
How to make a tilt-top table, occasional table, reed- 
ing and fluting, faceplate and chuck turning, turning 
rings, veneering. How to make the surface perfect, 
how to apply stain, wood fillers, finishes—wax, oil, 
shellac, varnish, lacquer. 

Also, how to equip your home workshop, what 
hand tools you will need in addition to power ma- 
chinery. All about wood joints. 

Complete working diagrams with step-by-step in- 
structions for intricate designs in cabinet making, 
236 illustrations, 192 pages, full cloth bound, only 
$1.00 C.0.D. Send order WITH NO MONEY for 
WOODWORKER’S TURNING AND JOINING 
MANUAL. Pay postman $1.00 plus few cents 
postage when book arrives. 

POPULAR SCIENCE—Dept. 98 
353 Fourth Ave. New York, N. Y. 
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Automatic Door Catch 
Insures Snug Fit 


Installing the catch inside a 
cabinet to make its warped 
door shut tightly. A spring latch 
engages the hook on the door 








ARPED doors of cupboards or 

small closets can be made to close 
tightly with a compact catch that fas- 
tens inconspicuously within the closet 
at the top, bottom, or on a shelf. A 
spring-operated latch exerts a four- 
pound pull from within the cabinet to 
seat the warped edge snugly wherever 
it is necessary. 


Burglarproof Lock 
Has Alarm Bell 





Front and rear views of the alarm-lock device 


ESPECIALLY useful in protecting apart- 
ments, country houses, or small cot- 
tages from intruders, a novel alarm 
lock fits in place of any standard door 
lock and automatically rings a built-in 
electric bell if any attempt is made to 
tamper with the latch. As illustrated in 
the photographs above, the lock not 
only houses the electric bell behind a 
protective grill, but contains two dry 
cells that furnish the necessary power 
to ring it, dispensing with wires from 
a remote power supply. The conven- 
tional flash-light cells are easily re- 
placed when worn out, and the appa- 
ratus is said to be so sensitive that 
even tampering with the door will set 
off the alarm. 


| 
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Please mention Poputar SctENcE MONTHLY when answering advertisements in this magazine. 


Are You 

Worried 

about holding 
your job? 


HEN one of your fellow-workers is 
“let out’’—does it make you wonder 
whether you're next? 

Does the fear of having to go job hunting 
—perhaps this very next week—sometimes 
spoil your whole day—now and then keep 
you tossing restlessly in the night? 

It’s high time you stopped! 

For it’s so easy to stop if you’ll only give 
yourself real cause to feel secure in your 
present position. 

But be sure that it is real cause. See to it 
that your value to your firm really does 
become so great that they’ll feel they must 
keep you. 

Seem difficult? Well, it needn’t! It’s fairly 
easy! Every year there are thousands like 
you who accomplish it—thousands to whom 
LaSalle training gives the value—yes, and 
self-confidence—that holds jobs and even in 
hard times may win promotions! 

“Twice they kept me and let others go,” 
writes M. F., “principally because I was 
a LaSalle-trained man. My salary has more 
than doubled and I expect to go right on 
from here.” 

From the moment you begin LaSalle train- 
ing, you start to rise above the crowd. You 
win new interest from your employers. You 
take on added value. And right through 
your training—even long after/—LaSalle 
still helps you keep forging ahead. 

Why not start today to count LaSalle 
training as one of your own assets? 

Liberal terms can easily be arranged. And 
the coupon below will bring you all informa- 
tion—without the slightest obligation. 

Avoid risking your future! Risk just a 
postage stamp instead! Remember, for 
thirty years LaSalle has built successful 
business men! 


FREE! 
Any of these 
booklets—or 
similar ones 
on your own 


LASALLE EXTEN SION 


HICAGO 


Please send me—without cost or obligation—full informa- 

tion about how I can, through your training, equip myself 

to be surer of holding my job in the business field I have 

checked: 

(J Higher Accountancy 

(J Law: Degreeof LL.B. 

[) Commercial Law 

(J Industrial Manage- 
ment 

0) Business English 


Dept. 983- 


0 Business Management 

0 Traffic Management 

(J Stenotypy 

C) Business Correspon- 
dence 

0 Salesmanship 


PON ss cnet dobonanseebennadnen 
Position 


BRD nknttndisnsd stbiisbobiadienahnabnaneennnn 


13 





— ee) Section 











pages, 25c. Order today. Satisfaction 


BIG money applying initials on auto- 
T Write guaranteed. Trailer Supply Co., 411- 


Write for particulars and 
free samples. American int 
pany. Dept. 47, pene. ®t 


ADVE ERTISING 














LEARN advertising quickly at home 

Easy practical plan. 
Common school education sufficient. 
Interesting booklet and requirements 


LAY trailer fabrics in Ferdico trail- 
ite for folder. Ferdinand & 








"Free vB. 
senrques- IB, aout ado 





2001 Michigan Ave., 








PROFIT selling gold leaf let Tet- 
come for store windows; 
ples. Metallic Co., 








MAIL -ORDER ad reaching | 1,500, 000 
Ey throughout 
inch. Newspaper 


437 North Clark, GET into a Air transport pi- 





ernment eal school. 
complete information. State age. Lin- 
coln — and fulldise. School. No. 


20-PS West Jackson, 
— - ae 7 — 5 Monograms. aed ap- 
ADVERTISE 25 words 25 magazines 

3 months $1.50. 5 
ge offers free. 





AIRPLANE mechanic’s license ques- 





“24 words in 250 n news- 





4515- Pp Cottage Grove, ¢ HRISTMAS ¢ Ci ards. : Sell fifty assort- Engineting _ = a — 





ADVERTISING Dunbar, New Brunswick. N rentices. Good pay— 
1 ite, immediately, en- 
Mechanix Universal 


INC H displ Ay adve rtisement > on Station, 


AFTERNOONS Free PROPEL L ERS for air a sleds. 


Propeller ‘Company, 











AIR CONDITIONING “Tevitation treatise. «zee coin. _ Den- 


AGENTS WANTED 
I AIR-CONDITIONING Outfits; 
gelling like “wildfire. 
r sold a thing in their lives 


are reaping harvests with our sensa- around health and comfort. 








PROPELLERS sled, 
Money- back guar- ; 
Servatex Company, 
Madison Building Milwaukee, Wisc 


amazing etchings General Delivery, 





BATTERIES, GENERATORS, ETC. 


E DISON storage batteries for light- 
Non-acid. Odorless. 
Fifteen year life. Five year uncondi- 
tional guarantees. Reasonabl 
Tremendous savings in bat 
light plant ———.. 











12 ARROWHEADS, spearhead, 
ad .99. 3 gempoints $.99 


free samples to all qui lied dealers. 


E x pe rience unnecessi airy. 





and one spearhead, for light and power. Elimin: ite acid 

y Long guarantee. 
enerating plants, 
. ane malocel aneous articles at 
Free interesting 
Hi aw J Smith Company, 


New Ford Sedan given you : 
100 GOOD ancient ¢ 





Illustrated catalog 5c. 





GENERATORS, 
generates 110 volts, 





“Gone: y appl lying “initials on 














plates and tire cover FREE pl: = ca wind plz ant it with ‘each 
Ford rewound slow speed generator 


$3.50 each. Plans only 10c. Wesco, 


SHOR T stories 








AU TOMOBIL ES BLUEPRINTS & PLANS 








FIFTY cents brings you a book con- 

__ taining complete instructions, di 
specifications for build- 
ing firepl: ices at less an half cost. 
arts (direct owner Fireside Company, 


D4 K. Zi anesville. 





$1.00 po a 
prints Caryvan table. 


Al TO sU PPL IES" & EQU IPMENT x 
Grand Central Annex, New York. 








BO ATS, , OUTBOARD MOTORS, ETC, 


in troduc to ry booklet 
Y 





ing or equipping your 
Write for free circular a bos it oy the Welch ready cut parts. 
“Ha irrington C ompany ; 


Manchester Bldg for catalog showing 


Nor Chemical Manufacturers written 
.Oorsemen 1e icais 
construction sets, t 
zest and finest selection 
ange H mane 


tings and sails. Send 


1002-S Etowah Ave., 


DIESEL conversions for : 


Trial guarantee 
355 Santa Clara, — — indidens 
ELECTRIC outboard motor from au- 


use no-corrode bh: itte ry pi ids. 
523 LeJ: iy Bldg. 


“Tells About Fishing.’’ Write . 


’ shells shatterproof glass. 
‘ 3, 1351 Pershing Rd., 





AUTO TRAILERS 











BODY-BUILDING 
E — RCISE og »yment, 


instructions 50c 
; streamlined Jim 








SENSATIONAL Builders Manual and catalog of trail- 


. 947 Elm, Reade 









idvertisements in this 


Books: TERTODICALS: ETC. 


HOW to a raise in pay. $1. most 
helpful Ay 38 chapters. 10c post- 
age extra c.o.d. orders. Canada $1.20 
duty paid. Dollar Publications, 737 

North Michigan Ave., Chicago. 

ANY book in print. Booklet an- 
nouncing current new _ books on re- 
uest. Stenger, 203 S. Dearborn, 
hicago. 

FREE catalog scientific, mechanical, 
and technical books. Readers Serv- 

ice, 800-3 North Clark, Chicago. 

MAGAZINE subscriptions. Attractive 
club prices. Castellazo, 3717 Red- 

wood, Oakland, Calif. 


PICTORIAL set six, 10c. Ten other 
sets free. Robert, 6864 Irwin, Mon- 
treal, Canada. 


BUILD IT YOURSELF 


BUILD Power Scooters, Midget Cars. 
We supply tires, wheels, motors 
etc. Lowest Prices. Bild-ur-own De- 
vices, 5240 Lake, Chicago. 
MOTORS, tires and wheels for build- 
ing power scooters, midget Cars, 
etc. Bargain prices. Literature free. 
Honsaker, Masontown, Pa. 


BUSINESS OPPORTUNITIES 


IF you have some spare room, a 
basement or garage, where you can 
do light work, we can offer you a 
— ® Proposition for 1938 cast- 
ing Novelties, Ashtrays, 
Toy y FS etc., for firm of many 
years standing. No experience neces- 
sary as we furnish full instructions 
with moulds. A rare oppostunity to 
devote your spare or ll time to 
rofitable work. For details write: 
etal Cast Products Co., Dept. E., 
1696 Boston Road, New York City: 


COLOR-GLAZED concrete pottery, 
tiles, walls. Make 2,500 designs 
concrete lawn _e without molds, 
power or costly tools. Cheap mate- 
rials. Build own equipment from our 
ylans. Money-making business for 
en. Booklet, colorplate, details 10c. 
National Potteries, 17 West 26th, 
Minneapolis, Minn. 


ARTIFICIAL marble sanitary floor- 

ing, instruction covering wood or 
cement flooring % inch thick, fire- 
proof, all colors, low cost, orna- 
mental casting, concrete, plaster, 
papier-mache, garden furniture, stat- 
uary, flexible molds, particulars free. 
3 ahler, Elmont, : 2 
























































FASCINATING business. Repair, ad- 

just typewriters, adding machines. 
Learn edsily at home from factory 
expert. Earn up to $15.00 daily 
Complete instructions covering all 
makes $3.00 postpaid or sent C.O.D. 
Adding Machine Equipment Service, 
3601 ichigan, _ Dept. 1746, Chicago. 


MAKE artificial marble, glazed tiles, 
uncanny. Tabletops, plaques 
floors, hones, novelties. Hard, fire- 
roof, inexpensive, cement secrets. 
Brilliant tile and liquid renper sam- 
eee 3c. John J. Payn, 945 Grande 
Jista Ave., Los Angeles, Calif. 


COLOR concrete surface with chem- 

ical solutions. Beautiful pottery 
without moulds. Garden wishing- 
wells. Stucco rock. Glazing concrete. 
Sample 10c. Hollywood Cement Craft, 
8530 Wonderland, Hollywood, Calif. 


PROFIT with new products. Make, 
sell, repeat. Analysis. Research. 
Guaranteed formulas. Biggest cata- 
log free. Special prices, leads. Gibson 
Laboratory, Chemists, FC-1142 Sun- 
nyside, Chicago. 
LEARN arc welding—A growing in- 
dustry with great tae 
Consult your local school, or if there 
is none available write The Lincoln 
School of Welding, Dept. B, Box 
5758, Cleveland, Ohio. 


SAVE money, electric shaver $4.75, 

Chemi-Grow $1.00; office supplies; 
money makmMmg books; stamp brings 
_ Lightning Speedz, Streator, 


OVER 500 . operators 1 now ¢ earning 

$40.00 to $125.00 weekly, cleaning 
beverage coils, auto radiators, hot 
water coils, etc., with our new elec- 
tric coil cleaners. Folder free. Lewis 
& Son, 857 W. 51st St. _ Chicago, I Ill. 


HYDROPONICS: Grow plants and 
flowers without soil. Chemical crop 
culture. Interesting, educational. Un- 
usual yields. Formulas, instructions 
and selected bibliogra shy, $1. Hydro- 
ponics, Box 613, Guthrie, Ky. 
205 MONEYMAKING plans. Start 
your own business from home, of- 
fice, etc., making $25-$75 weekly 
Booklet free. Stamford, 3762-M 
Broadway, New York. 
MEXICAN feather pictures. 100% 
rofit, easy sales. 50c (Stamps) 
bring $2.00 worth samples, details. 
Refunded if unsatisfied. Mexicanart- 
P, Apartado 1593, Mexico City. 
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100 PUBLISHERS addresses sup- 

plied who buy photos. Also valua- 
ble photo selling information. 25c 
copy post aid. National Distributing 





Co. 411 Hammond Ave., Superior, 

Wis. 

GET dollar bills, quarters by mail 
galore. Nearly all profit. Particu- 

lars free. ptone.? appreciated. Vick- 

er’s, Dept Chapmansvilley 

West Va. 





DRAFTSMEN. Increase income hun- 

dreds of dollars. Preliminary _in- 
struction, introductory material, 25c. 
Draftsmen’s Foundation, 145 Warren 
St., West Medford, Mass.» 


FREE booklet describes 107 plans for 

making $20-$100 weekly, in home 
or office, business of your own. Elite 
Co., 214-A.Grand St., New York. 
COUNTRY Drives or movies after- 

noons! Work mornings home. No 
canvassing! Folios, Station D, Los 
Angeles. 


LIKE to draw? Earn steady income 














tracing and duplicating cartoons 
for advertisers. Adservice, Argyle, 
Wisc. 
SELL by mail! Books, novelties! 
Bargains! Big eeete Particulars 
free. C. Elfco, 438, North Wells, 


Chicago. 
SCOTCH Weiners. 
ent. Wholesome. 
them, $1.00. R. Preston, 
Ottawa, Canada. 
DOZENS proven ‘‘one man’”’ local or 
mailorder propositions. No _ ped- 
dling. Weymout Branch, Box 1, 
Boston, Mass. 
FOR an extremely profitable lifetime 
business, operate a Collection-C . 
it Agency. ree a Cole Assv- 
ciates, Syracuse, N. 
FREE! Big book ex ning rubber 
mold-making, statuary. casting, 
ete. Write Stewart, 2927 Wilcox, 
Chicago. 


‘SUCCESS Beacon.” Fifty pages 
moneymaking opportunities, ideas, 
articles! Dime. Jay, Publishers, 
6054-R Kenwood, Chicago. 
‘GOLD Bond Mailer,’’ 52 page mag- 
azine chockful moneymaking tips, 
opportunities, only 10c. Berts, Box 
1436, Long Beach, Calif. . 
BARGAIN) Master directory. Chuck 
full of unusual bargains, best sup- 
ply sources, etc. 10c postpaid. E. 
Bebont, Box 62-PS, Marion, Ky. 
$20-$100 WEEKI Y. Over 100 tested 
business plans. Particulars’ for 
stamp. Acme Plans Service, Dept. L, 
Box 904, Tulsa, Okla. 
WHERE to buy at lowest wholesale 
prices. Information free. Yorena, 
Box M-312, Bayonne, N. J 





Something differ- 
Make them, sell 
Box 511, 


























COSMETIC and chemical formulae 
and analyses. Abon Co., leve- 
land, Ohio. 








Earn money home op- 


HANDY men. 
‘Fix-It’? Shop. 


erating Community ‘ 
Stafford, Makanda, Il. 


MAKE your own ru ibber molds. Sam- 











ple and details free. June, 101-A 
Beech, Holyoke, Mass. 
ADDED income ideas. Mail Sales 
News magazine, copy 10c. Katz, 
1254 No. Kimball, Chicago. 





PLASTEX Industries offer industri- 

ous men an opportunity to start a 
business of their own, manufactur- 
ing art goods, novelties and utility 
products in Plastex and marble imi- 
tation. %c material makes regular 
10c store sellers. Rubber moulds fur- 


nished for speed production. Small 
investment brings big returns. Na- 
tionwide demand in these low priced 


goods. Ambitious men have chance 
for real prosperity. Plastex Indus- 
tries, Dept. S., 1085 Washington 
Ave., New York. N. Y. 





BUSINESS SERVICE 





mail ad- 
New York. 


25c monthly. Permanent 
dress, 207 East 84 St., 





CAMERAS, PHOTO SUPPLIES 





Free illus- 


CAMERAS and sup gee, : 
list- 


trated photograp almanac 
ing everything photogr aphic — still, 
movie cameras, films, lenses ~at tre- 
mendous savings. Hundreds of bar- 
gains, new and used. All guaranteed. 
We take vour old camera or equip- 
ment in trade. Write for free copy 
of new Photographic Almanac and 
money-savir bargain book just 
out! Limited’ edition. Hurry! Central 

amera Co. (Photographic Head- 
per rs since 1899), 230 South Wa- 





bash, Dept. 9-S, Chicago. 
MAKE money in photogr nhy. Learn 
quickly at home. Spare or full 


time. 
nnecessary. 


Easy plan. Previous experience 
Common school educa- 


tion sufficient. Interesting booklet 
ind requirements free. American 
School of Photography, 3601 Michi- 


an Ave., _Dept. 1742, _ Chicago. __ 


IF you go to Mexico, ask first for 
prices and pamphlets of finest Ger- 
man quality miniature and other 
ameras, binoculars, movie cameras 
ind projectors. Foto Mantel Sucr. R. 
ee V. Carranza 11, P. O. Box 
1459, Mexico City-111. Branch store: 
Tijuana, Baja California. 
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BASS: at the Camera Cross Roads 

of the world has just issued a new 
and sensational Bargaingram No. 
235 listing outstanding values in 
cameras and accessories. Here are 
a few typical items: Bass’s own De- 


Franne Sport, 16 or 8 shots on 120 
roll film with F:3.8 lens, Prontor II 
shutter, velvet lined case, $29.75; 
Dollina II, Range-finder coupled 


Radionar F:2.9 lens, Compur Rapid 
shutter, $49.75; Super Press Bee Bee 
6%4x9 cm. film’ pack and plate with 
F:2.9 lens, $59.75; and dozens of 
other superb values. Order from 
above or get Bass’ free Bargaingram. 
Write 2, Dart. SP, Bass Camera UCo., 
179 adison St., Chicago, Il. 
NO more wasted film or unnecessary 
expense. Take wee you can be 
proud of. Sell magazines and 
newspapers. Make good money wher- 
ever you live. Easy, low-cost home 








yo By course sfiows you how! Free 
catalo Universal Photographers, 
Dept. T, 10 W. 33 St., New York City. 
FREE. ‘‘Camera-Log,’’ contains 

charts, formulas, simplified rec- 
ords, glossary. Also folder of sup- 
piles. gadgets at fractional prices. 

Rush postcard. Econo-Cam, 260-S 
Troy Ave., Brooklyn, N. Y. 





20% TO 40% discount on films, pa- 
per, still or movie cameras. Write: 
Paramount Co., 327-PS, East 92nd 
St., New York 
DUPONT "superior 
(guaranteed) 35mm 25 foot roll, 
$1.30. Optical Develo = Corp., 
1560 Broadway, New 
COLOR your _own photographs. Six 
color set. Finest quality, full in- 
structions 25c. Kling Paint Co., 
4515-D Cottage Grove, Chicago. 
FREE! book, ‘‘How to Sell Snap- 
shots.’"’ Fomo Company, Canton, 
Ohio. 
CAMERA bargains galore. 
1938 Hobbygrams. Hobby 
Jefferson, Iowa. 
MANY makes of candid cameras de- 





panchromatic 











Get my 
Man, 

















livered at cut prices. Catalogue 
free. Camera Store, Sac City, Iowa. 
SAVE up to 30% on film, paper, 

cameras, supplies. Economy Photo, 
Greensburg, Pa. 

CAPITAL 

HOW to obtain capital, fully ex- 

plained, particulars free. Star Serv- 


ice, Wapakoneta, Ohio. Established 
1934. 











CARTOONING, SIGN PAINTING, 
SHOWCARD WRITING 
CARTOONING course: 30 lessons, 


over 500 illustrations, drawings, 
pens and pencils; complete $1.00 post- 
vaid. Scovell Studios, Box 748-S, 
ollywood, Calif. 


FINE lettering fast with Speedway 
patterns. Enclose stamp for alpha- 

bet. Samples, literature free. Dis- 

~ Sra, Co., Box 235-G, New 
or 

LIKE to draw? Barn ste: ady it income 
tracing and duplicating cartoons 

for advertisers. Adservice, Argyle, 
isc. 


LETTERING made easy. ‘‘A to Z.’’ 

Two volumes. $2.00. Samples for 
stamp. Stein Studios, 949 Broadway, 
New York. 


CARTOONISTS. Do you need any 
gags? 25c each. Dietz the Gagster, 
1618 Westmont Ave., Pittsburgh, Pa. 


CHALK TALK STUNTS 
LAUGH pegeucing program. $1.00. 
Illustrated catalog 10c. Cartoonist 
Balda, Oshkosh, Wisc. 


CHEMICALS & APPARATUS 


























FILE your small samples: glass vials 

in partitioned and indexed cases. 
Each sample easily visible, instantly 
available. Invaluable to chemists, bi- 
ologists and mechanics. Your collec- 
tion soon becomes irreplaceable. Send 
postal card for descriptive leaflet or 
15¢c for an assortment of 4 special 
vials. R.P.C. Co., 116 Liberty St., 
New York City. 


FREE chemistry catalog. Supplies at 

5c! Equip complete laboratory. 
Send 3c for postage. Kemkit Scien- 
tific Conporaticn. 397B Bridge Street, 


3rooklyn, N. 


ANALYSIS. Research. Newest guar- 
anteed formulas. Biggest catalog 
free. Special prices, leads. Gibson 
Laboratory, Chemists, FD-1142 Sun- 
nyside, Chicago. 
HANDBOOK for chemical experi- 
menters, hundreds of experiments, 
illustrated, 50c. Experiment booklet 
15c. Chemical catalogue 10c. Read- 
ing Scientific Co., Reading, Pa. 


WIN 1938 award on honor roll of 
amateur chemists. Full particulars 


and catalog, 10c coin. Clinton Chem- 














ical Co., Swedesboro, N. J. sap 
MICROSCOPES, mineralogy chem- 
istry, telescopes, binoculars. Cata- 


log free. Tracey Laboratories, Evans- 

ton, 

CHEMICALS in 5c quantities. Cata- 
log 5c. Fleischer’s Laboratories, 

Everett, Mass. 





Please mention Poputar SCIENCE 








DETECTIVES 


DETECTIVES earn big money. Make 
secret investigations. Experience 
unnecessary. Detective pore 
free. Write, George Wagoner, 264C-P 
Broadway, N. Y. 
DETECTIVES. Secret investigations. 
Short easy method. Home, travel. 
Particulars free. Write International 
Detective Training, 14-P Journal 
Square, Jersey City, N. J. 


DOGS, BIRDS, PETS 














OLD English > (ey Unusual! 
Unique! Devote Typical 
Custer Kennels, New Rumley, hio. 





EDUCATIONAL & INSTRUCTION 


500,000 used 
ness books. 
changed. All 
zsuaranteed. Cash aid for 
ooks. Complete details and illus- 
trated bargain catalog free. Send 
name. Nelson Co., 3334 Manhattan 
Bldg., Chicago. 


GET a government job. Men-women. 
$105-$175 month. Dependable. Pre- 
pare immediately for next examina- 





and _ busi- 
rented, ex- 
Satisfaction 
used 


technical 
Sold, 
subjects. 





tions. Experience usually unneces- 
sary. Full particulars, list positions, 
free. Write today 


Franklin Insti- 
tute, Dept. A49, ochester, N. Y. 


USED correspondence courses and 

Educational Books sold or rented. 
Inexpensive. Money-back guarantee. 
Write for Free Catalog listing 4000 








Bargains. (Courses ought). Lee 
Mountain, Pisgah, Ala. 
RADIO engineering, broadcasting, 


aviation and police radio, servic- 
ing, marine and Morse telegraphy 
taught thorou a. All expenses low. 
Catalog free. Dodge’s Institute, Pop- 
lar St., Valparaiso, Ind 


GROWING plants without soil. In- 
structions on equipment, mixing 
and use of chemicals. $1.00. Daw- 
son and Dorn, 4615 West Washing- 
ton Blvd., Los Angeles. 
SLIDE rule and 32 4 page e self-teach- 
ing manual 50c postpaid. Catalog 
of Scientific Apparatus 10c. Labora- 
tory Specialties Co., Wabash, Ind. 


BECOME a columnist. Pamphlet 























free. 10 years experience. Ben 
Arid, Station D, Los Angeles. tal 
LEARN tool, die,_ machinist work, 


Booklet “G" free. 
615-W Lake, Chicago. 


screw-machines. 
Allied School, 


MICROSCOPES, Slide making sup- 
plies, reagents, and stains. Send 
for free circular M38. Biological 
Supply Company, 1176 Mt. ope 
Avenue, Rochester, N. Y. 
TELESCOPES, Microscopes, Binoc- 
ulars: 1938 bargain catalog free. 
Brownscope Company, 5 West 27th 
Street, New York. 
USED microscopes, binoculars, as- 
tronomical telescopes — Bou ht, 
sold, repaired. Send 10c for list. Ras- 
mussen, P.O. Box294, Amsterdam,N. Y. 
MICROSCOPES, mineralogy, chem- 
istry, telescopes, binoculars. Cata- 
log ae i Tracey Laboratories, Evans- 
on . 


BUILD reflecting 














telescope 6” kit 





$3.50. Instructions 10c. Catalog 
—. Optical Development Corp., 
1560 Broadway, New York 

FREE instructions. Make powerful 


astronomical telescope in one eve- 
ping. Extremely low cost. Atemsco, 
Box 213R. Flushing. N. Y. 


FOR THE HOME 


ENGRAVED metal 

Rust proof. No polishing required. 
Last forever. Free Circular. Edward 
Lock, Box 1476, Washington, D. C. 








name plates. 





FOR INVENTORS 


PATENT your idea. Write imme- 

diately for two free books, ‘‘Pat- 
ent Protection’’ and ‘‘When and How 
to Sell an Invention.’’ <>! explain 
many interesting points to inventors 
and illustrate important mechanical 
principles. With books we also send 

‘Evidence of Invention’’ form. 
Prompt. service, reasonable fees, 
thirty-nine years’ experience. Avoid 
risk of delay. Address: Victor J. 
Evans & Co., Registered Patent At- 








torneys, 59-J, Victor Building, 
Washington, D!. Cc 
INVENTORS—Time counts. Don’t 


risk delay in patenting your inven- 
tion. Write for new 48-Page free 
booklet, ‘‘Patent Guide for the In- 
ventor.’” No charge for preliminary 
information. Clarence O’Brien and 
View Berman, Registered Patent 

Attorneys, 697-F Adams _ Bidg., 
Washington, i. 4. 


INVENTORS: Sell your unpatented 

invention with positive safeguards 
under patent laws. New low-cost pro- 
cedure. Complete details free. Amer- 
ican Patents Corp., Dept. 30-E, 
Washington, D. C. 











ELECTRICAL SUPPLIES & EQUIP. 


TELECHRON = synchronous’ motor 

drivers time switches. 110 volts. 
$3.00. Can do anything. Motors se 
arate $2.00. Celenoids 35c eac 
Three digit counters 35c each. 100:1 
gear reducers, 25c each. Frigidaire 
units 1/3 H.P. C or DC, complete 
$20.00. Without motors, $12.00. Fast- 
ern Salvage, 208 Lafayette St., New 
York City. 


EL ECTRIC eye catalog and reprint 
‘*Photocell Experience in Factory’ 
free for stamp. 32 page book ‘‘Elec- 
tric Eye in Theory and Practice,’’ 
50c. Dept. 64, Photobell, 96 Warren 
St., New York. 
MAKE money, rewind washing ma- 
chine motors, auto generators. 
Make AC Welder. Each book $1.00. 
10c brings particulars, catalog wind- 
ne materials. Ernest Knight, La 
alle, 


ELECTRO-SCRIBE: Electric Pencil 
writes—-engraves all metals. $1.00 
petea Details free. Beyer Mfg. 
‘o., 4515-Z Cottage Grove, Chicago. 


Set L E-Z fencers. Exclusive propo- 
sition. Farm Service Corp., Ro- 


chester, Ind. 


























ENGINES, MOTORS, ETC. 
REFRIGERATION motor rewinding 





data. 80 motors listed, $1.50. Mo- 
tor Data, Box 7631, Kansas City, 
Mo. 





RE FINE used motor oil without “cost. 





Particulars. Gerwin, Fairview, 
Oklahoma. 
FARM LANDS 
ADIRONDACKS. Sportsmen Para- 


dise. Free folders. Charles Tyre, 
Corinth, _ ¥. 
40 ACRES, near r White | River, un- 
improved; poultry land $175: $5 
down, $5 monthly. Free list and’ lit- 
erature. Hubbard, 269 Grossman 
Bldg., Kansas City, Kan. 





FENCING 


FENCING equ ipmant. Foils. swords, 

masks, etc. Low prices. Free cat- 
alog. Industrial Products. Dept. PS 
19, 48 West 48th Street, N. Y. 








FIELDGLASSES, TELESCOPES & 
MICROSCOPES 


TELESCOPES, 





binoculars, 








micro-- 





WE locate buyers meritorious pat- 
ented, unpatented inventions. If 
would accept reasonable cash or roy- 


alty, write, Invention Reporter, 3A- 
11236 So. Fairfield, Chicago. Booklet 
ree 


WORKING models build, tools, dies, 
development = and experimental 
work. Engineering Service. Ask for 


estimates. R&S Engineering Com- 
a , P-1, 17 East 42nd Street, New 
fork, N. Y. _ we ; 

HAVE you a sound practical inven- 


tion for sale, patented or unpat- 
ented? If so, write Chartered Insti- 
tute of American pageaneee, Dept. 
3-A, Washington, D. 
INVENTIONS SST ~ Patented, 
or unpatented. Write Adam Fisher 








Company, 183 Enright St. Louis, Mo. 
CASH for unpatented ideas. Stamp 
appreciated. Mr. Ball, 9441- 


Pleasant, Chicago. 
SAVE. 

patent. 
Ohio. i 
IF you have a practical invention 

for sale, write National Service 
Bureau, Dept. K-1, St. Louis, Mo. 


up to $50 00 on “Obtaining a 
Send 10c. Flecks, Warren, 











FORMULAS, PLANS, ETC. 





FORMULAS: 15 
ing formulas 


yroven moneymak- 
1.00. (Not stock- 
formula catalogue stuff). real unu- 
sual offers. List free. Marvel Lab- 
oratories, 6629 No. Maplewood, Chi- 
cago. 

ANALYSIS. Research. Newest guar- 


anteed formulas. Biggest catalog 
free. Special prices, leads. Gibson 
Laboratory, Chemists, FA-1142 Sun- 
nyside, Chicago. 
GUARANTEED formulas. Lowest 
prices. Catalogue free. Kemico, 


500- H Park Ridge, Me 
THAXLY formulas for perfect prod- 
ucts. Accurate analysis assured. 
Resultful research. atalog _ free. 
P. Thaxly Co., Washington, D. C. 


SHAVING and vanishing creams in- 
expensive and easily made. Formu- 

las 10c. P.O. Box 381, Grand Central 

Annex, New York. 

100 DOLLAR formulas 5c each. Lit- 
erature free. Pacific Laboratories, 

San Pablo, Calif. 


FORMULAS—Latest Money 


Literature Free. E-Belfort, 
N. Keeler, Chicago. 


GAMES, ENTERTAINMENT 








“Make 
4042 








£ é ¥ free. - 
Hobby Man, Jefferson, Iowa. ‘ PASTIME for the whole family. 1000 
ane problems. Interesting and educa- 
BUILD an astronomical telescope. tional. 25 cents. No stamps. Watch- 
Catalogue free. John Pierce, man’s Puzzle, 105 Brookview Ave., 
Springfield, Troy, N. . 
MONTHLY when answering advertisements in this magazine, 15 








HELP WANTED 





your cellar shed 





HIGHGRADE SALESMEN 











style and quality 


—_ a 


House hold Products to consumers 





“with Red Comet 


744 Red ‘Comet Building, 


Send for sample and par- 


Household Division 
oO $50.00 weekly part time 


selling top quality advertising book 


60641 West Grand, 





COLLECTIONS 





SIZED lawn ornament 


20 full-sized silhouette patterns 2 
20 full-sized novelty patterns of nek 


> typical Mexican pictures from 
: : and instructions 





INVENTIONS WANTED 
. inventions wanted by manu- 


Write for free circular 


Bought outright 
Arellano-Power Co., 





MAC HINERY, TOOL S & SUPPLIES 





motors grinders, 
tools, and attachments. Send for new 
1938 catalog. Atlas Press Co., 1818 
N. Pitcher St., Kalamazoo, Mich. 


SOUTH Bend 9” lathe milling s. 

tachment, universal movemen 
threading dial indicator, $3; locales 
free. Unique Manufacturing Co., 
4807 No. dist Ave., Omaha, Nebr. 
USED power tools, workshop equip- 

ment-direct owner_ prices. Buy or 
sell thru our service. Latest lists, 20c. 
Toolisting, Box 581-K, Zanesville, 
Ohio. 


MAGIC TRICKS, PUZZLES, 
JOKER NOVELTIES 


LOOK! Joke goods. 

Unusual novelties 
ities. Startling magic. Puzzles. Low- 
est prices. Complete line. Send 25c 
for Giant Surprise catalog. Lawson 
Vick Co., Dept. 101, Queens Village, 
N. Y 


shapers vises, 

















Pocket tricks. 
Strange curios- 





Magic Catalog 500 tricks. 
ystify friends. Write to- 
‘ ‘Douglas, Station A-1, 
Dallas, Texas. 
FREE tricks! Join Magicians’ Fra- 
ternity! Monthly magazine, sample 
10c. International Magicians, Mt. 
Morris, Ill. 
MAGIC 
Lane Co., 
Mass 
LEARN | to 
‘atalog 10c, 
laston Mass. _ <a 
LARGE Professional magic catalog, 
25c. Holden, P-220 W. 42nd S8t., 


MANUFACTURING 


ANALYSIS. 
anteed formulas. 
free. Special prices, 
Laboratory, Chemists, 

nyside, Chicago. 


FREE! 





, latest tricks, 10c. 
Bidg., Boston, 


Y catalogue 
Little 


with magic. 
D-26, Wol- 


“entertain 
coin. Gem, 











Research. Newest guar- 
Biggest catalog 
leads. Gibson 
FE-1142 Sun- 





MISCELLANEOUS 





STANDARD Electric Lamp Insect 


Killer, $2.00 up. Literature free. 
Sauer Bros., 14822 Foothill Bivd., 
San Leandro, Calif 


FREE literature how to locate buried 
treasure and minerals. Fisher Lab- 
oratories, Palo Alto, Calif. 





MODELS & 3 MODEL SUPPLIES 





CATALOGU E ¢ of over 40 engines 
castings—-supplies, 25c. Refunded 
Howardco, P-2417 North Ashland, 
Chicago. = 
RAILWAY models. 





Catalog hand- 











book 25c. Walthers, 259 E. Erie, 
Milwaukee. 
MONEY MAKING 
OPPORTUNITIES 
MAN in each town to Plate Auto 
Parts, Reflectors, Bicycles, Fix- 
tures, Mirrors, by late method. Sim- 


ple plan of manufacturing at home 
starts you in good paying business. 
Free particulars and proofs. Gun- 
metal Co., Ave. G., Decatur, Jl 


LIKE to write? Earn extra money 

pesgaring pomsoeger Seenes for 
publishers. Simple, fascinatin prof- 
itable. Stamp brings details. Biv 31 
National Press, Hohm = , 6th and 
Western, Los Angeles alif. 


ALL-PROFIT mail order business. 

Brings dollars daily! Aids millions 
jobless. Free ‘‘32 Ways to Make $1.,- 
000,000"" for stamp. Co-Operative 


Service, 77 Swan, Room 213, Buffalo, 
Y 





a ——— 
SUC CEED. With | and products. 
Make—Sell Them. Formulas. Proc- 
esses. Accurate Analyses. Catalog 
Free. P. eum Company, Washing- 
ton, D. 
FREE 
making plans 
ness from home, 


beskict - describes 205 money- 
Start your own busi- 
office, etc., making 
$25-$75 weekly. Stamford, 3762-M 
Broadway, New York 
‘RAISE Earthworms for Profit’’ In- 
formation Free, Stamp Appreciat- 
ed. Bureau Zoological Research, 106 
P Broadway, Peoria, Iil. 
90° PROFIT 


mailorder opportuni- 


ties. Literature free. Harvey Tee- 
ple Decatur, Ind. 
INVENTION Finance Magazine, 80-N 


Wall Street, New sore. Year sub- 
scription 60c. entered  ¥ promise 
to pay on receipt of first copy. 


EARN money addressing envelopes 
circulars, typing. Information 10c 
None free. Ace-PSME, 322 Empire 
Birmingham, Ala 
FOR an extremely profitable lifetime 
business operate a Collection- 
Credit Agency. Free folder. Cole As- 
sociates, Syracuse SS 
SELL three new articles to homes 
and offices. No competition. Ten 
cents brings particulars. Ace Mfg. 
Co., 2215 Pine St., St. Louis, Mo 
THREE-WAY money-making busi- 
ness. Local or mail order. Send for 
free circulars. Ps. Kohn, 506 W. 45th, 
Chicago, Ill 
INCREASE send $1 


your earnings 


for budget of moneymaking opper- 
tunities 
St San 


Bernie Pyles, 1566 


Francisco, Calif. 


Jones 


IENCE MONTHLY when answering 





udvertisements in this magazine. 

















YOUR name—5,000 mailing lists—- 
25c. Get samples, opportunities ga- 

lore from all over world. Pines, 583-S 

Monroe, Brooklyn, N. Y. 

MODEL makers lathe: photographs 
_for dime. Depoy Model Shop, Mun- 

cie, Ind. 

PRACTICAL money making plans; 
literature free. Silvester, LB217, 

Old Bridge, N.J. 

AFTERNOONS Free! $300 mo.— 


home! No canv. Expect surprise! 
Folio, Sta.-D, Los Angeles. 


MOTION PICTURES & 
SOUND EQUIPMENT 


AMBERTINT 16mm camera film, 
100 ft. for $1.95, including ma- 

chine processing. Daylight loading 

Weston six. Order now. Hollywood- 
land Studios, South Gate, Calif 

NEW 200 watt 8mm projectors $19.50 
‘eobtepaia. Automatic 16mm cameras 

$22.50 prepaid. Free 16mm, Smm 














lists. Home Movies, Box 2168S, Eas- 

ton, Pa. 

AMBERTINT 16mm. Camera film 
$1.85 for 100 feet including ma- 


Daylight loading. 


Stu- 


chine processing. 
Weston Eight, Hollywoodland 
dios, South Gate, Calif. 
i6émm VELOTEX. Perfect 

film. 50 foot rolls $1.29, 
$1.95, including processing. 
free. Velotex aboratories, 
600B, Gary, Ind. 


CAMERA 8mm bulk film, 1 





t outdoor 
100 feet 
Sample 
Box 





100 ft. for 


$1.00 postpaid; for Univex, Key- 
stone and Filmo. Processed with 
vowders. Circulars free. Fromaders, 


Di avenport, , Iowa a. 





“agement, advertising, adnetion. 
Free catalog. Give age. Theatre In- 
ote, 375 Washington St., Elmira, 


MOVIE cameras and_ projectors. 
Monthly yay ee pl an. Booklet 
free! Don Elder, C-739 Boylston, 


Boston, Mass. ons u 
PROCESS your own. 16mm stainless 
outfits $7.95. 100 ft. film 
Formulas free. Boyd Labora- 


tory, Ashton, Ill. _ 


SPORT films, 16mm. and 8&mm., 

silent and sound. Free list. Stone, 
Box 16-PS, Station W, Brooklyn, 
= 





titles, 2c  word—back- 
trick effects. Detailed lit- 
1812 Piedmont, 


8-16MM. | 
grounds, 
erature. Cine Spee. 
Charleston, W. V 
NEW movie film. 
scene, 10c; lists free. 
Jackson, Tenn 


MOTORCYCLES, BICYCLES & 
SUPPLIES 


RECONDITIONED Motorcycles. New- 
used parts for all makes. Author- 
ized Harley-Davidson Dealer. Whit- 
man Motorcycle & Supply Co., 405- 
9 Southwest Bivd., Kansas City, Mo. 
SEND 15c for Illustrated Used Mo- 
torcycle Catalog. Bargains. Larg- 
est stock, genuine Indian Parts and 
Motorcycles. Indian Motorcycle Sales 
Kansas City, Mo. 
MOTORCYCLE bargains, lowest 
prices, bargain sheets for stamp. 
Motorcycle accessories. Rochester 
Hz me Davidson Corp., 129 W. Main 
St., Rochester, N. Y. 


MUSIC, MUSICAL INSTRUMENTS 
SONG poems wanted immediately. 

Marvelous Riry ~ 4 Inquire 
Fred Strasser, 1412 Great Northern 


-16-8mm; - sample 
Goodwill Co., 























Blidg.., Chicago. 2, 
LEARN swing piano! Postal brings 

free folder. Christensen, 765 Kim- 
ball Hall, Chicago. 


VIOLIN-makin supplies, | patterns, 
instructions. Pree catalog. Fraser, 
2028 Stark, Saginaw, Mich. 
VIOLINS. Handmade — 
best since Stradivarius. Lehto, 
14th, San Pedro, Calif. 


MUSIC composed to songpoems. Or- 
oi. men rank Wildt, 
Lancaster, Pa. 


PATENT ATTORNEYS 


INVENTORS. Protect your rights be- 

fore disc losing your invention to 
anyone. Form ‘‘Evidence of Concep- 
tion’’; ‘‘Schedule of Government and 
Attorneys’ fees’’ and _ instructions 
sent free Lancaster, Allwine & 
Rommel, 413 Bowen Bldg., Wash- 
ington D . C 


“INVE! NTOR'’ S Guidebook’’ contain- 

ing 96 mechanical movements and 
advice about patenting, selling in- 
ventions, also ‘‘Record of Invention.’’ 
Free. Frank B. Ledermann, Patent 
Attorney-Engineer, 154 Nassau 
Street, N. Y. 


masterpieces, 
935- 











PATENTS- trade Prelimi- 

nary advice, book and disclosure 
form fee. Personal service. Irving L. 
McCathran, 1050 International Bidg., 
Washington, D. C., Registered Pat- 
ent Attorney. 


WE successfully sell inventions, pat- 

ented and unpatented. Write for 
proof and tell us what you have for 
sale. Chartered Institute of Ameri- 
can ap vapters, Dept. 3-B, Washing- 
ton > & 


marks. 

















INVENTORS: send immediately for 
our copies of our new free books, 
atent rotection’’ and *‘Sugges- 

tions on Selling an Invention.’’ Six- 

a eight pages of interesting facts. 

hey tell how Patent Laws protect 
you; kind of sketch or model needed; 
simple steps to take without cost; 
how successful inventors have se- 
cured financial assistance; show in- 
teresting inventions; illustrate im- 
ortant mechanical movements. With 
900k we also send free Evidence of 

Invention form to help establish date 

of disclosure. Prompt service, rea- 

sonable fees, special deferred pay- 
ment plan, Strictest secrecy. Thirty 

nine years’ experience. Highest refer 
ences. Write us today. The facts in 
our books are worth money to the 
man with a good invention. Address: 

Victor J. Evans & Co., Registered 

Patent Attorneys, 58-J Victor Build- 

ing, Washington, D. C. 


INVENTORS—Time counts. Don’t 

risk delay in ang your inven- 
tion. Write for new 48-Page free 
booklet, ‘‘Patent Guide for the In- 
ventor.’’ No charge for preliminary 
information. Clarence O’Brien and 
Hyman Berman, Registered Patent 
Attorneys, 697-F Adams Bidg., 
Washington, ,_ D. C. 


HOW to protect and capitalize on 

your invention. Write for free 
books answering all the questions 
you want to know abort your patent 
and its commerci ial possibilities. 
Over 63 years’ experience. Deferred 
payment plan. Write for free books 
today. C. A. Snow & Co., 
Building, Washington, D. 


INVENTORS—send for free copy 

my 72-page book on patents. Rea- 
sonable terms. Prompt action. Confi- 
dential, personal service. L. F. Ran- 
dolph, Dept. 340-A, Washington, D.C. 
PATENTS. Booklet free. Highest 

references. Best results. Prompt- 
ness assured. Watson E. Coleman, 
Patent awyer, 724 Ninth St., Wash- 
ington, 








295 Snow 











PERSONAL 


MEN! Shave without razor! Send 25c 
for formula for self-shaving soap. 

Carl Greiner, 5112 N. Oakley Ave., 

Chicago, IIl. 

LEARN ventriloquism, 3c stamp 

br —- particulars. Smith, Room 








699, ) N. Jefferson, Peoria, Ill 
DIVORCES. Consent, few dz ays; oth- 
ers, 30. American Attorney, Box 


1736, El Paso, Texas. 


PHOTO FINISHING 








BE modern! Get modern service, 

modern quality, modern prices. 
Our modern methods give quick serv- 
iee and bright ae neverfade 
yictures. Roll developed, 16 prints, 
5¢e coin; 16 reprints, 25c. Enlarge- 
ment coupon. Send next roll or re- 
pet order to Modern Finishers, Box 





3537, St. Paul, Minn. 
THE Photo Mill. Immediate serv vice! 
No delay! Roll developed, care- 


t= | pripted and choice of two beau- 
tifu x7 double weight professional 
enlargements, one tinted 
ment, or eight reprints 
The Photo Mill, 
apolis, Minn. 


MAIL your rolls to film center of 
the world. Any 6 or 8 exposure 
roll developed and printed 25c coin. 
DeLuxe enlargement coupon = 
Photo Finishing Shop, Est. 23 y 
500 Genesee fa rust Bidg., YRo- 
chester, . ¥. **The Camera City.” 
5x7 ENLARGEMENTS 10c. 12 for 
$1.00. Rolls expertly developed, 
tone A printed 25c. 24 hour service. 


enlarge- 
-for 25c coin. 
Box 629-10, Minne- 








Proposition for free developing and 
ay | mailed with order. hoto- 
craft ox 6701, Canton, Ohio. 





PROMPT service—quality work. Two 
beautiful double weight Gloss En- 
largements, eight guaranteed never- 
fade prints, each roll 25¢c. Excel 
Photo Service, Dubuque, _Iowa. 


CANDID camera special. $1.00 | pays 

for 36 exposure roll of 35 MM. film 
developed and each good negative en- 
larged to 3x4 inches. Minilabs, Box 
485D Madison Sq., P. O., New York. 


SIXTEEN sparkling lifetime “prints, 

2 studio enlargements with roll de- 
veloped 25¢. 20 reprints 25c: 100, 
$1.00. Truefoto, C-122, Des Moines, 


Iowa. 








SNAPSHOTS in 1 natural colors. 
developed, 8 


Roll 
natural color prints 
25c. Natural Color reprints, 3c. 
Amazingly beautiful. Natural Color 
Photo, C-152, Janesville, _ Wis. 


35mm ROLLS fine-grain developed 
and enlarged to 4x44. 36 ex- 
posures, $1.00. 18 exposures, 55c 
Reprints, 3c_each. Economy Photo, 
Greensburg, Pa. 


ROLLS developed—25c coin. Two 

5x7 Double Weight professional en- 
largements, 8 gloss prints. Club Pho- 
to Service, Box 52, LaCrosse, Wis. 


ROLL film developed. 1 print each. 
enlargements. 25c coin. High 
class work a service. King’s 


Photo, Box 447, Rockford, Ill 


PROMPT service! Rolls developed. 
two Velox prints, each negative 
25c. Hench Studios, Harrisburg, Pa. 
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on 
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pt- 
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cel 





TWO prints each with every roll de- 

veloped, 25c. Very finest quality. 
Reprints 2c each. Brown Photo Com- 
any. 09-32 Lowry, Minneapolis, 





ARJARGRAPH finishing: Five 5x7. 

A emieta 25c; Miniature rolls, 
developed 10c; prints enlarged 21 x. 
2%c. Cordinal Photos, Summit, N. 


BE convinced-Globe photos are un- 

excelled. 8 Duo-Tone prints, 2 5x7 
enlargements. 25c coin. Globe Photo 
Shop, LaCrosse, Wisc. 


PERFECT tone enlargements ap- 

proximately 4x6 from 127, 120, 116 
size negatives. Special, 10c, ee 
Williams Photo Service, Boise, Idaho. 


CONFIDENTIAL developing, two 

prints each aces ative 25c. Reprints 
2c each. Royal mgtos, 3902 North 
Sixth, Harrisburg, Pa. 


35mm ROLLS fine grained developed, 
good shots enlarged to 34 x5”-—-36 

exposures $1.00, 18 exposures 60c. 

Ideal Films, Birmingham, Ala. 


ROLL developed, 16 guaranteed 
prints 25c. Smart Photo, Winona, 

Minn. = 

GUARANTEED. Roll developed, 16 


prints 15c., 20 prints 25c. Quality 
Photo, Hutchinson, Kansas. 




















PLANS 18 distance crystal sets. SW 
record 4250 miles, with ‘‘Radio- 

builder,’’ year 25c. Laboratories, 

7700-T East 14th, Oakland, Calif. 


RARE COINS 


BIG prices paid for certain wanted 

coins. 1909 cent $10.00, some silver 
dollars $4000, 1864-1865 Indian head 
cents $100.00 each, dimes before 
1895 $600, liberty head nickels before 
1914—-$500, encased stage stamps, 
some large pennies $2000, half cents 

-$275.00, paper money, gold dollars 
$1500, foreign coins $165, some worth 
$6000 each. You may have coins for 
which we pay big premiums. There- 
fore send 15c today for 1938 big il- 
lustrated coin book for certain want- 
ed coins. National Coin Corporation 
(2), Daytona Beach, Fla. 


$5.00 TO $500.00 each paid for hun- 
dreds of Old or Odd Coins. Keep all 
until sted. Send 10 cents for Illus- 
trated Coin Value Book, 4x6. Guar- 
anteed Prices. 31 years in pustnets. 
Coin Exchange, Box 31, Le Roy, N. Y. 


COMMEMORATIVE half dollars, Lin- 

coln, Texas, Oregon, Stone Moun- 
tain, Cleveland, $1.50 each. New il- 
lustrated catalogue 25c. Norman 
Shultz, Salt Lake City, Utah. 

















G y ARANTEED fadeless reprints 2c 
each. Satisfaction guaranteed. 
Photo Studio, Armstrong, Iowa. 





POULTRY & FARMING SUPPLIES 


HARDWOOD ashes—fertilizer. Cir- 
cular explaining use. George Stev- 
ens, Peterborough, Ontario. 








PRINTING, MULTIGRAPHING, 
MIMEOGRAPHING, LABELS 


1000 rad a ry ARS $1.00; 6x9 





$2.7 100 8 4x11 bond letterheads 
60c; 100 6% p toed H. 60c. Every- 
ting prepaid. New Era, Buffalo, 
inn 





100 LETTERHEADS and envelopes 

$1.00. Combination 250 letterheads, 
billheads, and statements $4.75. 
Philipson Press, 531 Gates Ave., 
Brooklyn, N. Y. 


125 LETTERHEADS 8% 





x11 and 125 


envelopes, $1.00 postpaid. Benne- 
vitie. 907 West Roosevelt, Philadel- 
pnila. 





6x9 CIRCULARS, letterheads, envel 
opes, postcards, $2.95 1000; 5000 

$9.45. Samples, cuts. Goodprint, Har- 

risonburg, Va. 

HAMMERMILL letterheads, 300 §& 
x11, any color paper and ink; $1. tk 

postpaid. Free particulars. Wood- 

ruffs’, 217D Lewis, Duluth, Minn. 


PRINTING designed to please taste 
and pocket-book. Rush orders our 

specialty. Samples, state 

Sicocan, 2038 Obear, St. 


HARVEY labels. 





business. 
Louis, Mo. 


Wonderful values. 


Samples free. 6618G Quimby, 
Cleveland, Ohio. iseght 
BARGAINS: Printing! Mimeograph- 


ing! Pricelist free! Gordon, B-417 


Downers Grove, Ill ek eee 
350 NOTEHEADS 514”x8%”. $1.00, 

postpaid. Keelerprint, 4237 West 
Cermak, Chicago. 


PRINTING OUTFITS & SUPPLIES 
PRINT your own cards, stationery, 
circulars, advertising. Save money. 
Easy rules furnished. Print for oth- 
ers, big profits. Junior outfit $9.00, 
job presses $11 up. Details free. Kel- 
sey Presses, B-8, Meriden, Conn. 
STOCK cuts 40c | up. Catalog 10c. 
7 Gyeper’ s, 79-S Main St., Belleville, 





6x9 PRESS $5.00. Bargain lists free. 
Novelty Shop, Downsville, La. 


PROFITABLE OCCUPATIONS 





MINK. Finest easterns and Yukons 
obtainable. Mink cages, complete 

$4.00. Woodall’s Mink Farm, East 

State Street Extension, Barberton, 

Ohio. 

MINK raising is fun and highly. orof- 
itable. Particulars. Empire ink, 

Searsdale, N.Y. 


10¢ BRINGS copy 1 
der news. Three ‘months 25c. 
1773-PSM, Roanoke, Va. 
POSITIONS at sea. Where and how 
to obtain them. Folder free. Ju- 
lius, Amarillo, 34, Texas. 


RADIOS, SUPPLIES & 
INSTRUCTION 
DETECTOR-SCOPE. Locates buried 
treasure, metals, minerals. Blue- 
prints, two. dollars. Details for 
stamp. Martin Radio Service, Liv- 

ingston, Texas. 

BAKELITE panels. Postpaid. Any 
thickness. $.03 cubic inch. ack- 

bust _ 1689 Linden, North Tonawan- 

da, N _ ¥. 

SAVE “money on radio sets, | 
tithes, etc. Send for new 

catalog. United Radio Co., 
ark, New Jersey. 

SAVE 50% on nationally advertised 











national mail or- 
Box 











parts, 
summer 
S-New- 





radios: 88 page catalog free. Mo- 
Goit's, Dept. 51, Cortlandt St., New 
Tork. 
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UNITED STATES, large cent, 2c 
bronze, 3c nickel and Bargain list, 

25c. Eleven dates large cents $1. 

Yecrge P. Coffin Company, Augusta, 
aine. 


THREE foreign coins and 
10c. Joseph Coffin, 118 

way, New York 

COIN or stamp lists free. 213 South 
Seventh, St. Louis, Mo. 





rice list 
Broad- 








RUBBER STAMPS, OFFICE 
SUPPLIES 


SAVE half! Typewriters, duplicators, 

addressograp ee ee a 
writers, terms 10c per da 0 day 
free trial. Write, Pruitt, 974 Druitt 
Bidg., Chicago. 











SONGWRITERS 
SONGWRITERS—Send best poems 
today. Remarkable offer. Free 
rhyming dictionary and instruction 


book by famous Broadway composer. 
Songwriters Institute, 1234-J Broad- 
way, New York. 
POEM writers, songwriters-Send for 
free Rhyming Dictionary, Song- 
writers’ Guide. Submit best poems, 
melodies today for bonafide, super- 
ior offer. MM Studios, Dept. 55E, 
Portland, Oregon. 








MUSIC composed to words. ating 
pamphlet on request. Phonograp 





recording of completed song. Send 
poem. Just released ‘‘Joyce’’. Copy 
5e. Keenan, 259 Beach St., Bridge- 
port, Conn. 

SONGWRITERS: Send your poem 


today for immediate consideration. 
Richard Brothers, 146 Woods Blidg., 
Chicago. 





WANTED original poems, songs, s, for 

immediate consideration. Send po- 
ems to Columbian Music Publishers 
Ltd., Dept. 96, Toronto, Can. 


SONGWRITERS wanted, 
free book, 50-50 plan. 
reau, Dept. L, Salem, Ind. 








write for 
Song Bu- 





SPORTING GOODS, GUNS, FISHING 
TACKLE, ARCHERY 


SUBSCRIBE to the leading archery 

magazine. Covers all phases of 
archery. One dollar per year. 10 cents 
for sample copy. American Bowman- 
Review, Albany, Oregon. 


12 REMINGTON automatic $25. 00. 

380 Savage automatic, new, hol- 
ster, $14.00. List guns, parts, tools, 
ete. for eat A. W. English, Port- 
age, Wis 


HEADQUARTERS for bows and ar- 

rows, materials and supplies. Cat- 
alogue Free. Instruction ook 50c. 
Archery, 617 South State, Chicago. 




















STAMP COLLECTING 


STAMP 
triangle 
Thrilling 
Scene)! 
stamp 
and 








outfit free! Scarce airmail 
from Mozambique Co! 
North Borneo (Jungle 
Also World’s largest ship 
(picturing Columbus’ Fleet) 
ne packet other unusual wampe 
including Georgia (Dead Country! 

Sudan (desert scene), a set of the 
world’s smallest stamps—big lists 
and a watermark detector. All ab- 
solutely free to approval applicants 
sending 3c for postage! rite today. 





Midwood Stamp Co., Dept. 2R, Mid- 

wood Station, Brooklyn, N. Y. 

1897 GRANDE Comore, Liberian 
Bongo Antelope, Turks Caicos, 


Cayman Islands, genuine Baden, etc. 
Everything 3c with approvals. Vik- 
26,1 -P, Hanson Place, Brooklyn, 
N. 





50 DIFFERENT stamps from fifty 

countries, including Triangle, giant 
Diamond shaped stamp, new country 
of Burma. Also pair of stamp tongs. 
Only 5c to approval applicants. DM. 
Ward, Desk 8, Gary, Ind 


| 








SUPER-WONDER packet offered 
containing 60 different stamps 
from Afghanistan, Transjordania, 
North Borneo, Manchukuo, Sudan, 


Guadeloupe, Iraq, Sarawak, French 
and British Colonies, including na- 
tives, beasts, ships, etc.: this entire 
packet for only 5e to oe aged al “Rent 
cants. Bi illustrated lists ox cent 
Stamp o., Box 87 (11 
Brooklyn, N.Y. 
BIG 5c offer! Consists of Ecuador 
(large commemorative), Chile, Ja- 
maica, Costa Rica, Australia (Kan- 
garoo), Cuba, Manchukuo, _Indo- 
China, 10 different Peru, and 10 dif- 
ferent Mexico. All for 5c to approval 
applicants. Maynard Sundman, D100, 
Bristol, Conn. 
PRODIGIOUS gift! Fantastic Indo- 
china, German State, Savage So- 
malicoast, Perak, Selangor, Negri, 
Sembilan, Bicolored Banana Airmail, 








Siberia. Absolutely free with ap- 
provals! Postage 3c. Saxon Com- 
pany, Devt. 408 Jay Street, 
rooklyn, A 3 





107 DIFFERENT, Caledonia, British 
Colonies, Guinea, etc., 3c to ap- 
proval applicants. Extra-two scarce 
airmails added free! Hunziker Phila- 
telic Service, Box 225-S, Minneapolis, 
Minn. 
SPECIAL! Grecian Classical issue: 
12 Jugoslavian Alexanders; 13 
Denmark Commemoratives; your 
choice, only 9c each, two 15c, three 
20c. Selected approv als. Altone, 2068 
Daly Ave., Bronx, Be 


NICARAGUAN scarce Momotombo 








overprint cataloging $1.00, with 50 
different desirable foreign stamps 
only 10c. 


Forei approvals included. 
Friendly Filatelists. ox 4428S, Phil- 
adelphia, Pa. 
FREE. 107 different stamps from 
strange and distant lands, to ap- 
plicants for really fine approvals, 
sending 6c to cover postage and mail- 
ing. ill Boyd, 3422 Tuxedo Ave., 
Dept. D, Cleveland, Ohio. 
COSTA Rica diamond airmails, 25 
different Canada, 20 different Mex- 
ico, 10c with app provals. Reyco, Box 
5197. Metropolitan Station, Los An- 
geles. 











EXCEPTIONAL packet. Triangles, 
commemoratives, constitution, 

scenics, airmails. 50 others. 3c. Ap- 
srovals. Far Seas Co., Box 2154, 
ouston, Texas. 


FINE approvals, freshly filled books. 

Tell me the countries you prefer, 
and I will send just what you want. 
M. P. Skinner, 1316 Harding, Long 
Beach, Calif. 


CONSTITUTION issue. Six different 

beautiful stamps, including Ecua- 
dor, Dominican and Guatemala, only 
10c. Approvals. Starr Brothers, 125 sa) 
South igueroa, Los Angeles, Calif 


U.S. Packet or your choice from for- 








eign a a included. Postage 
please. m. Clatworthy, Upland, 
Calif. 








9 SCARCE airmails from rom Guatemala, 
Syria, Lebanon, etc., 5¢c_to ap- 
proval applicants. Barker, Box 448- 
R, San Francisco. 
DIAMOND shaped 
gunboat triangle 
angles, silver jubilee. 
Crowder Co. 127-H E. 
more, Md 
4 TRIANGLES! Guatemala Bisect 
(diagonal half-stamp); beautiful 


stamp. Liberia 
two other tri- 
27 others, 5c. 
North, Balti- 


Liberia, three additional triangles, 
27 other stamps, 5c. Abell Co., 
1818-H St. Paul, Baltimore, Md. 


EXTRAORDINARY! Free collection! 

Azerbaijan, Belgiancongo, anga- 
nyika. Approvals included. Rosen- 
berg, 3544 12th Place, Chicago 
WONDER penny approvals, thou- 

sands different, including elusive 
items. Poole, 1215 Eye, Northeast, 
Washington, BD. ©. 


FREE! 200 different Austria includ- 
ing approvals, hinges, literature. 
Business Builders, Brentwood, Mis- 
souri. 
NINE beautiful airmails from Syria, 
Guatemala, Lebanon, Costa Rica, 
etc. 5c _to approval applicants. Lind- 
gren, Box 448-P, San Francisco. 
ONLY Mussolini “Stamp: free to “ap- 
proval applicants sending 5c for 
100 ~=different stamps. Weinholt, 
Woodbine, Pa. 


140 MONGOLIA, 














~ Eritrea, Iceland, 
Dominican, Siam, Luxemburg, 

Manchukuo, Marino, Columbia, etc., 

10c. Lufberry, Middletown, Conn. 


TEN different nineteenth century 
United States stamps ic to appli- 
cants for foreign approvals. Span- 
ner, 100 Forsyth, New York. 
LIBERIA snake triangle, giant Span- 
ish triangle, 50 other stamps, ! 
Wright Co.; 2527-H, Guilford, Balti- 
more, Md. 
FREE. To approval ay 
different stamps, 3c postage. 


ual- 
ity Stamp Shop, Englewood, , Colo. 


500,000 STAMPS! General line ap- 








applic ants 101 








provals. Where? Peterson's, Box 
300, St. Paul, Minn. 
500 MIXED poreten 10c, approvals 
included. Hech Co., Belle 


Plaine, Iowa. 
rt. Borneo, 23 other British co- 


lonial 3c. Approvals. Porter, Box 
863, Springfiela Ohio. 











FREE! Two coronation sets. Postage 
3c. Roberts, 312U Shearerbldg., 

Baycity, Mich. 

25 ‘at ee South American 
10c. pprovels. Burkhart 





Stamps, Sandwic 
HINDENBURG Zeppelin 
35c) 








(catalogs 





* with approvals. Shultes, 
13P, Berne, N . 
BARGAIN! 500 beautiful stamps, 
mF Vandal, Box 646, Stamford, 
exa 





revenues on 
Van- 


UNPICKED! 100 U. S. 
documents, 10c. (1,000—60c). 
voorheis, Hyndman, Pa. 





FRANCE 50 different commemora- 
tives $7.50. Lecomte, Frere Orban, 
Jumet (Belgique). 





200. DIFFERENT foreign "stamps, 
_10c. Monjar. 1542 Waverly, Cin- 
cinnati, Ohio. 

DESTROYED Zeppelin Hindenburg; 
scarce 5c. Approvals. French, 241 
Euclid, Cleveland. 


AT 1/10 catalog—U.S. & British 
Colonies. Meyerowitz, 1756R-70 St., 

Brooklyn, N. Y. RE TO, : 

100 ALL different Portugal 25c. LC. 
crease, Company, Box 38, Belle- 

rose 

FREE. Packet to approval applicants. 
Schramm. 1489 East 19th Street, 

Brooklyn, N. Y. 


CHINA 25 different 10c 
if requested. Wollaston 
Wollaston, Mass. 


FREE: 50 stamps, Manchukuo, etc. 
Postage ic, album 3c. Bullard, 
268D 268D Northampton, Boston, Mass. 


100 DIFFERENT Hungary 7c, ‘ap- 
provals. Hazett Stamp Shop, 7015- 

Fourth, Bay City, Mich. 

101 DIFFERENT—101 countries, 
25c. Reitter-Imhoff, 111 Jackson, 

Chicago. 


APPROVAL buyers. Free United 
States stamps. Goldsmith, Box 200, 
Chicago.__ 
=, DIFFERENT United States 35c. 
00, 500. Pillault, 528 Broadway, 
eM Calif. 
$1.90 profit from each $2 order. De- 
tails stamp. Ralph Brooks, Ar- 
kansaw, Wis. 
MEMBERSHIP 10c exchange st: 3 8. 
Correspond, Stamp Club, Box 5287, 
Philadelphia. 


TAXIDERMY 























Approvals 
Stamps, 




















LEARN by mail to mount “birds, _ an- 

imals, fish, game heads. Tan skins, 
make leather, all in one easy course. 
Old reliable school, founded 1903, 
over 250,000 students. Rush _ postal 
for Free 48 page book, tells all about it. 
Very low tuition fee right now. Ad- 
dress Northwestern School of Taxi- 
dermy, 339 Elwood Bldg., Omaha, Nebr. 


FREE 32-page catalog. New ideas. 
Bargains galore. Everything for 

every specimen. Taxidermic Manu- 

facturers, Memphis, Tenn 


GLASS eyes, taxidermists’ 

supplies. Big catalog free. 
Company, 228 Smith Bidg., 
Nebr. 








furriers’ 
Elwood 
Omaha, 





TYPEWRITERS 
10° OFF list, no down 





payments, 


10c day. Nationally advertised 
typewriters, portables, adding ma- 
chines. Brand new, factory guaran- 


Rockaway 
White St., 


teed. Booklet on request. 
Typewriter Co., 1081-Y 
Far Rockaway, N. Y. 


NATIONALLY ~ advertised | portable 
typewriters delivered at 20% dis- 


count from regular prices. Cata- 
logue Free. Typewriter Exchange, 
Sac City, Iowa. 





WANTED—MISCELLANEOUS 


CASH for used microscopes, binocu- 

lars, cameras, slide rules. drawing 
sets, surveying, mechanical, scien- 
tific and musical instruments. High- 
est prices paid day shipment re- 
ceived. Satisfaction guaranteed or 
shipment promptly _ returned. EI- 
man’s, 2300-PS VanBuren, Chicago 


WELDING, SOLDERING 


CLUB plans: $1.00 each. Arc-welder 

25-200 amperes from North-east 
(Dodge) generators. Arc-welder 25- 
600 amperes from d.c. motors Weld- 
ers Club of Amerce. WB-3432 M- 
Mart, Chicag Working fe = on 
display; publi is’ invited. 


75-200 AMPERE 
Dodge generators. Complete plans 
and valuable catalog 35c. 100 other 
generator changes. Plew Mfg., 323 
LeJay Bidg., Minneapolis, Minn. 


REBUILT electric arc "welders, all 

sizes, a.c.-d.c. guaranteed. Lowest 
terms. Money-saving prices. Service 
Co., 3732 Cedar Ave., Cleveland, 
Ohio. 


WIND ELECTRIC PLANTS 


BUILD wind light plant. Complete 

> pr and valuable catalog 10c. 
Wind plant parts, welders, electric 
fences. LeJay Mfg., 423 LeJay Bidg., 
Minneapolis, Minn. 











‘are "welders from 
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MAKE MONEY AT HOME 


RUBBER (owas, 
MOLDS L6& 






WHAT TO DO With Your 
INVENTION? 







Learn Model Making 



































(Continued from page 11) 
D. Spanish galleon, 24-in. hull, 30 ye te 
TELL ALL/ in. over all secssssseeee 6.95% | Bech moldimakeshundredsof noveltiesandgifts 

E. Battleship U. S.S. Texas, 3-ft..... 7.45* poh Pag 
Everythingyounecdicieer abe | O° Elizabethan galleon Revenge, | Eerecer ood peepee fi 
pectecting end commescielising 25-in. hull, 28 in. over all . 7.25* | buyers FREE. Write 
yourideas. Mail coupon below for L. Farragut’s flagship Hartford, S$O-LO WORKS 
free copies of our booklets, “How steam-and-sail sloop-of-war, Dept. 3-823 Cincinnati, Ohio 
We Protect You” and ‘Suggestions 3314-in. hull in. over all 8.45* - us 
on How To Commercialize Your . ‘ ; fae CYCLISTS ATTENTION © THE WORLD'S BEST 


yn’’ Irivatee Vas ; 9,-j 
Invention’. We will also enclose | Q. Privateer Swallow, 12%-in. hull, Send ene © pact card ond ont a Ge 


a any ae Conese of -" 20 in. over all 4.957 dope about this new and differeng 
on torm... valuable proo | . bicycle lock with the steel cable # 
in showing priority. V. Clipper Sovereign of the Seas, anal daahe oben theese antenae al 


201%-in. hull, 26 in. over all .. 4.957 | ly to a tree of post. Sold f 
Factory to User. No Mid- y 
dicman’'s profit. 

pada 


es f. 
») FD J W.®. STRICKLAND CO. 
ag é 4311 Berkley Ave. 
Patented =___ Chicago, Ilinous 
TH oO wc 
WEEK 


Big cash profits for you; full or spare 
time. Over 250 h ties— 
things people must buy. Proven fast sel-4 
lers; FORD TUDOR ers, earnings ver fest 
YOu'A FOR DOR SEDAN GIV 
US. I’ll show you how 


OUR 63 YEARS’ EXPERIENCE 


| 
- is your assurance that you are 
| 





dealing with a reliable firm of reg- 
™ istered patent attorneys. We are 
ready to serve you quickly, 
| efficiently, confidentially. 

















DEPT. 298, SNOW BUILDING, WASHINGTON, D. C. 


Gentiemen: Please send me absolutely free, and without 

obligation on my y part. your original document, ‘‘Certifica- 

tion of invention ether w ith your two guides for in- 

yentors, ‘‘How We be ect You" and* ‘Suggestions On How 

To Commerciatize Your invention 2s a send you overrthi 

Display Outfit and quick cash p taile 
E—no obligation. Tecteona rotten postcard 


ALBERT MILLS, 5399 Monmouth Ave., Cincinnatt, 0. 










Street and No 





City or Town. State 
heseeeseeeeaeeseesenaaaenaaanat 


HOW TO GET MORE Kit F—S.S. "Manhattan," 12 in. long 


PLEASURE™ PROFIT Y. Trading schooner, ices hull, 








We paid M. M. $1174 for exceptional 
‘cellar crop’’ SNOW-KING mushrooms! 
Big free picture book tells if your cellar, | 
shed, barn suitable. We furnish ma- j 
terials, buy all crops through our 25 
branches. Write today for ‘‘Guaran 
teed Success Plan’’ backed by $5000 | 





2214 in. over all . 4.907 bond. Est. 1908 
out oF vous 2S. U. S. Navy destroyer Preston, UNITED MUSHROOM CO. 
picture a good picture! Win co - 31%-in. hull  5.95* 3848 Lincoln Ave., Dept. 342, Chicago. 














test prize . wu phote for cash to magazines 7 : ” 
and a Saeed vit ieee tw fo “ar REE b Catalo i 3S. Constitution (“Old Ironsides’”’), My Personal 
photography at home. Convenient! Inexpensive 21-in. hull, 31 in. over all . CBO" ee 
UNIVERSAL PHOTOGRAPHERS - wee ‘ : strictest confi- 
Dept. 39, 10 W New York City 1S. Clipper ship Great Republic, dence on all 
311%4-in. hull, 42 in. over all 8.40* wings <1 cagge eng 
aim 4 . eas problems. Send 
5S. Coast Guard patrol boat of new PERSONAL SERVICE me a model or 
165-ft. class, 2054-in. hull 4.95* drawing, or sketch and description of your invention, and 
_ “er a . - : a , $5.00. I will make a search and report promptly as to its pat- 
6S. Brig Malek Adhel, ‘;-in. scale, entability and send you a copy of my 72-page booklet. Or, if 
20-in. hull, 33 in. over all, | you — - ~| — first, write today for FREE 
frame-and-plank construction.. 9.757 | ft Rendeiph 300.8 Victor Bide Washington, D. C 
ane 8S. Fishing Schooner’ Bluenose, [Pavachins 3 = : sade 
174s-in. hull, 22 in. over all...... 4.95t . 
9S. Whaleboat, 14 in. long; partly nventions romote 
LEARN AT HOME shaped hull and raw materials 
“ oas for making all equipment  * i 
Are you adult, alert, ambitious, willing to study? x ae a oqpeeee 2.751 | Patented or Unpatented. In business over 30 
nvest: LAW! Wecuidey aliens 10S. Confederate raider Alabama; years. Send drawing and description or model, 
en - We guide you step by step— steam sloop, bark rigged; 3/32- or write for information. Complete facilities. 


furni h: ill texts, including 14-volume Law Libra- , scale: 211%6-i hull, 28 i References. 

ry. Training prepared by leading law professors rst a a a 8.20* | ADAM FISHER COMPANY 
and given by membe rs of bar. Degree of LL. B. Poca ued on nage 19) , 

conferred. Low cost » casy terms, Send NOW . pag ; 183-D Enright, St. Louis, Mo. 
for Free,64-page Law’ Training for Leadership.” 1 A A 


LASALLE EXTENSION, Dept. 983-L Chicago 


INVENTORS BE 


PATENT YOUR IDEAS PATENT 
SEND FOR FREE BOOK —— Aue ny 


Inventions Wanted 










Patented or Unpatented 


We have been successfully selling inventions, | 








patented and unpatented, since 1924. Write 
for proof, and tell us what you have for sale. 

















HOW 10 2 Ferner A PATENT, Chartered Institute of American Inventors 
Examining €¢ (1922-24) of the U.S Dept. 3, Barrister Building Washington, D. C. 
Patent Oftice 7, ou want to profit by 
ur ea. you should take steps to apply 
Patent at «¢ ‘ Your first tep is to get tl 
aay po. PATENTS—TRADEMARKS 
formation vou d have It tells you fully how t nese © Sttad give rconal z anti 
btain a patent on your ic dea in the quickest wa NN ith All pene ubmitted given i rsonal atte ntion. 
this Free Book you also receive a “Record of In Form “Evidence of Conception” with instructions 
vention ft on wi you can easily record your idea for use and “Schedule of Government 
ersonal a - c nfidential — Pi Bg a i and Attorneys’ Fees’’—FREE! 
na indied onl rv 4 ec erec aten t m3 
t y v ilso a Former Member of the Examining | 
( ps of the | S. Patent Oflice All commun cation | LANCASTER, ALLWINE & ROMMEL 
i be rictly confidential atent Law ces 
MAIL COUPON TODAY for FREE PATENT BOOK, 413 Bowen Building Washington, D. C. 
and RECORD OF INVENTION Form. 











CARL MILLER 


REGISTERED PATENT ATTORNEY 
FORMER MEMBER EXAMINING CORPS U.S. PATENT OFFICE 


Woolworth Bidg., 35th Floor, Dept. 98-C, New York 
MILLER BUILDING, DEPT. 98-C, WASHINGTON, D. C. 


4 Please send me your Free Book, *‘How to Obtain a Pat- 


SHIP MODEL 
MAKING 


New book shows how to make any 
model. Shows the short cuts, kinks, 


















time-saving methods of experts 
ent,’’ and ‘Record of Invention Form Complete plans for gorgeous gal- 
This dainty clipper ship "Sea Witch" is leon, clipper ship, ete. Almost 100 


illustrations Full cloth bound 
$1.00 Popular Science Monthly, 
353 Fourth Ave., New York. 











| 
§ Bans i a simplified model made with our Kit J | 
* 


1S Please mention Poputar Scipnce MONTHLY when answering advertisements in this magazine. POPULAR SCIENCE MONTHLY 





§@ ADDRESS 




















1, oy 





; 4L. 


No. 





Kit G—Elizabethan galleon 


1L. 


3L. 


Learn Model Making 


(Continued from page 18) 


Revenge’ 


RAILWAY KITS 


Model locomotive, Hudson 
type HO gauge. Kit contains 
all the necessary sheet brass, 
brass tubes, rods, wire, springs, 
fiber, screws, boiler head, lad- 
der strip, six driving wheels, 
and ten pairs of wheels. 


MODEL 


. Supplementary power unit for 


the locomotive 1L. Consists of 
specially built electric motor 
(6-v.) and worm and gear 
Track kit. Contains running 
rail, third rail, cardboard ties, 
spikes, etc. for making 25 ft. 
of HO track : eee 
Deluxe track kit. Same as 3L 
except that kit contains third- 
rail chairs 


MISCELLANEOUS 


4. Solid mahogany book 


) trough 22% in. long, 9% in. wide, 


1 and 24% 
No. 


in. high over all. 
5. Solid rock maple hanging 


wall rack with one drawer, 19% 


in. wide, 33% 
No. 
shaped blocks for 


I 





model 5% in. high 


ee: 


in. high. on . Sao” 
7. Whittling kit with two 
making sea 


captain 5% in. high........ 1.5 


No. 8. Whittling kit for six “dif- 
ferent Scotties. 
in., sawed to shape.... 

No. 10. Copycraft whittling kit for 
making one 


Each is 2 by 2% 
1.00 


several Hobo 
Includes master 
. 1.50 


If you live west of the Mississip,si River or in 


of 
fank novelties. 


Canada, add 50 cents to all prices mark*d with an as- 


terisk 


(*) and 25 cents to all prices marked with a 


dagger (7). 














Popular Science Monthly, Dept. 98A 
353 Fourth Avenue, New York, N. Y. 


Please send me C. O. D. Kit 


I will pay the postman the price shown above plus 


a few cents postage in full payment. (Canadian 
orders cannot be sent C. O. D.) 

Name 

Address 

City State 


(Print name very clearly) 

If you prefer to send your remittance with this 
order you save the €.O.D. charge. Remit by 
money order, check, or registered mail. This offer 
is made only in the United States and Canada 
Also see note above 
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Please mention POPULAR SCIENCE 






“IT TAUGHT THE 
OLD DOG A 
NEW TRICK” 

































writes W. 
Royal 





‘Junior showed us your ad.,”’ 
W. B. “Said he had to have a 
Portable for homework.’ 





own home! 





Then 
cash or 
ONLY 
The easy, 
Royal 





——————— 
—— 
( : 














DO YOU OWN A 
RAILROAD? 


Here at last is a brand new and complete 
handbook for the Model Railway enthusiast. 
Shows you how to save real money building 
and laying your own track, making an auto- 
matic signal system, constructing bridges, 
culverts, tunnels, stations, semaphores, wa- 
ter tanks, coaling trestles, roundhouses, 
turntables, crossing gates, switches, etc. 
The detailed instructions and diagrams in 
this great book make it easy. 


EVERY MODEL RAILWAY 
ENTHUSIAST NEEDS THIS NEW BOOK 


Tells you how to utilize every bit of avail- 
able space in laying out your system. How 
to turn out smoke stacks, fire boxes, boiiers, 
and wheels, in your own shop. Complete, 
easy-to-follow instructions for building a 
box car, gondola, refrigerator, tank, hopper, 
caboose, day coach, pullman, baggage, and 
observation car. Complete plans, specifica- 
tions, instructions, and scale blueprint for 
building the popular Atlantic type locomotive. 

Send only $2.00 for your copy of Model 
Railways or we will ship C. O. D. plus a few 
cents postage. Satisfaction guaranteed or 
money back. Address 





“Your ‘Free Home Trial’ 
good to us. So we sent in the coupon 
that very night.’ 


You Can Get This BIG FAMILY HELP 


ON FREE HOME TRIAL 


See a Royal Portable. . 
Know all ‘aibinatt it before you 
risk a penny. See exactly how 
will help you whatever your joh 
everyone in your family write fast- 
er, think faster 
own it on your own terms 


A FEW CENTS 
modern way 


Your choice of fis 
all factory-new, 





Popular Science Monthiy, Dept. 98 
353 Fourth Ave. New York, N. = 


CUT ME OUT 


Cut me out, paste me on a posteard 
Monthly, Dept 8, 353 Fourth Av New York 

N. ¥ I'll bring you complete supplies and instructions on 
| how to make easily several dollars aweek in your spare time, 








and mail to Popular 
Science 


‘Immediately Junior started doing 
homework easier and fas ter. And 
that gave me an idea... 


sounded 








. try it in your 
a Royal 
help 


do more, be more 


A DAY 
to own a 
e models 
reasonably priced 
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POPULAR SCIENCE 
IN A NEW SIZE 








-and a GREATER VALUE Than Ever! 


WY ... the next issue—October—POPULAR SCIENCE MONTHLY makes the most impor- 


tant change in its history. 


i 


About two years ago, in an effort to find a way to increase materially the quantity of 


reading matter in POPULAR SCIENCE MONTHLY, without increasing the price, the publishers 


undertook some reader-research studies. These studies were conducted with the advice 


and under the guidance of Dr. Henry Link of the Psychological Corporation. Studies were 
made among the readers of POPULAR SCIENCE MONTHLY . . . among the readers of other 


magazines in the field... and among the readers of general magazines. The results of 


these studies were conclusive. They showed that in general the readers of all periodicals 


preferred smaller-page-size magazines, and that this preference was overwhelming. 


Therefore, POPULAR SCIENCE MONTHLY, from the October issue on, will appear in a 


smaller page size. In this new size we will be able to give readers a greater value than ever 


before has been possible. 


AVERAGE OF 272 PAGES PER ISSUE. Heretofore 
the average number of pages in POPULAR SCIENCE 
MONTHLY has been about 130 to the issue. In the 
new size the average will be about 272 pages per 


issue. 


60 HOME WORKSHOP PAGES. In the new size there 
will be an average of 60 Pages of Home Work- 


shop projects. Formerly the average was 25. 


500 TO 600 ILLUSTRATIONS PER ISSUE. Former 
issues Of POPULAR SCIENCE MONTHLY have aver- 
aged 450 illustrations. In the new size the average 


will be between 500 and 600 to the issue. 


58 PAGES IN COLOR. In the new POPULAR SCIENCE 
MONTHLY there will be an average of 50 pages 
of editorial material in 2 colors and 8 additional 


sages in 4 colors. 
& 


NEW BINDING OPENS ABSOLUTELY FLAT. Special 
binding equipment has been manufactured which 
eliminates the use of wire stitches through the 
sides of the book. This ingenious binding per- 


mits the magazine to open flat, which will be a 


great convenience and comfort for both the work 


bench and the easy chair. 


SPECIALLY BUILT NEW PRESS. To get the finest 
printing results we invested almost a quarter of a 
million dollars in completely new printing and 
binding equipment. The new, high-speed press, 
the fastest 2-color magazine press in the world, 
will enable us to manufacture this new POPULAR 
SCIENCE MONTHLY so economically that even with 
all the increases in value to the reader, no increase 


in price is contemplated. 


STILL 15c PER COPY—$1.50 PER YEAR. The new 
magazine will be greater in interest, page for page, 
than we have ever before produced. POPULAR 
SCIENCE MONTHLY, in this new size and with more 
than twice as many pages as heretofore, will still 
be 15¢ on the newsstands—$1.50 per year. 
Subscribers will find this dramatic new maga- 
zine full of exciting surprises. If you are a news- 
stand buyer, be sure to instruct your dealer to 
reserve a copy for you. Publication date of the 


October issue is set for August 3 Ist. 
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Some of Uncle Sam's "battle wagons.” 
war vessels, to be added under the $1,000,000,000 
naval bill, will help make our fleet the largest 
sea-fighting force ever to fly the Stars and Stripes 









Forty-six new 





Drawings by 
B. G. SEIELSTAD 


American Navy 


BY NEW FIGHTING SHIPS 


PROMISED 


HEN the $1,000,000,000 Na- 

val Expansion Bill recently 

was passed by Congress, it 

assured that, a few years 

hence, the Stars and Stripes will fly 

over the most powerful sea-fighting 

force in American history. Together 

with the Vinson-Trammell Act of 1934, 

it provides for enough new dread- 

noughts, destroyers, cruisers, subma- 

rines, and aircraft carriers to equal in 
tonnage the whole navy of France! 

This huge program, made necessary 
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by the lapse of treaties and by war- 
fare abroad, will enable Uncle Sam to 
guard his coastline with a navy sev- 
enty percent stronger than it is today. 
Only the British fleet will equal it in 
size, and scientific aids on the new 
ships will make the United States 
Navy the most up-to-date afloat. 


By 
JOHN E. LODGE 





To warships already projected un- 
der previous plans, the new Expansion 
Bill adds three superbattleships, twenty- 
three destroyers, nine cruisers, nine 
submarines, and two aircraft carriers. 

While present plans call for a trio of 
35,000-ton battleships, the bill permits 
the President to boost the tonnage to 
45,000 tons—making the warships the 
hugest seagoing fortresses ever to plow 
the waves. A thousand feet long— 
longer than either the Normandie or 
the Queen Mary—such steel-clad fight- 
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ers would have a belt of armor eighteen 
inches thick and would carry a quartet 
of citadel-turrets, each housing three 
sixteen-inch guns. Such armament, 
aided by sky observers, could rain 
screeching, one-ton shells on an enemy 
ship even before it appeared on the 
horizon! 

The 35,000-ton ‘battle wagons” ac- 
tually planned will be equipped with 
nine instead of twelve big guns. Even 
so, they will be more heavily armed 
than the present world's largest fight- 
ing ship, the 860-foot, 42,100-ton Brit- 
ish battle cruiser Hood. The new dread- 
noughts, 714 feet long, will embody the 
latest refinements in naval architec- 
ture. The firing turrets will be gas- 
proof, while a special turtleback armor 
will shield the decks from aerial bombs. 
Each ship will carry a battery of the 
latest quadruple-barreled pom-poms, or 
“hose guns,”’ capable of pouring out an 
almost solid stream of slugs against 


How proposed 45,000-ton battleships compare 
and “North 
and with 
the last battleship to be launched for the U. S. 
“West Virginia” 


with the 35,000-ton 


Carolina’ 


"Washington" 


now under construction, 


Navy, the fifteen-year-old 


attackers from the sky. 

Spinning four pro- 
pellers, 100,000-horse- 
power steam engines 
will send the dread- 
noughts cutting through 
the water at a top 
speed of approximate- 
ly thirty-five miles an 
hour. An_ additional 
sheathing of armor will 
enclose the boiler rooms 











and form an _ inner 

citadel to protect the 

vital power plants. The hulls will be 
formed of triple steel “skins,’’ thus 
making them less vulnerable to mines 
and torpedoes. 

A few days ago, residents of Phila- 
delphia, Pa., heard the sound of heavy 
firing coming from down the Delaware 
River. At the League Island Navy 
Yard, experts were busy testing out 
these latest innovations in hull con- 

struction under actual battle 
conditions. High explosives, 


hurled against sections of such hulls, 
produced shocks comparable to those 
resulting from the detonation of tor- 
pedoes and mines. Study of the result- 
ing damage is giving experts data 
which will aid American sea fighters 
to win battles in time of war. 

The problem which is confronting 
naval architects today is how to make 
the latest ships proof against bombs 
from above and torpedoes from below, 
as well as from gunfire on the surface. 


HOW THE LEADING SEA POWERS OF THE 


BIG THREE 





LITTLE THREE 
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Future dreadnoughts will probably 
be floating fortresses, armor-plated 
both above and below decks. An 
indication of how far vessels of the 
‘uture may go in this direction is 
found in the latest French battle- 
ship, the Dunkerque. Heavy steel 
armor makes up 10,000 of its 26,500 
tons—about forty percent of its 
total weight. 

Most of the advances in design 
which will characterize new ad- 
litions to the American fleet are 
being worked out with models in 
the miniature oceans of the marine 
testing laboratories at the Wash- 
ington Navy Yard. Here, rowboat- 
size battleships of wood are con- 
structed exactly to scale, smoothed 
by great mechanical planes, and 
towed through the water while 
delicate gauges and meters record 
data which reveals just how the 
full-size fighting craft will behave 
in heavy winds, rough water, and 
the varying conditions met at sea. 

For work of this kind, the 
largest naval laboratory in the 
world is under construction at Car- 
derock, Md., ten miles from Wash- 
ington, D. C. In designing the pre- 
cision instruments and apparatus 
for this $3,000,000 plant, every 
precaution is being taken to pre- 
vent minute errors which would 
be magnified into great ones in the 
full-size men-of-war. The rails which 
will carry the models down the 960- 
foot high-speed tank, for example, will 
be bowed upward ever so slightly to 
allow for the curvature of the earth! 

What is learned at Carderock and 
elsewhere will be applied at the ship- 
yards where the clang of sledges and 
the metallic roar of riveting hammers 
will continue for years before all the 
ships planned have been completed. 
Two 35,000-ton dreadnoughts, to be 
named the Washington and the North 
Carolina, are now under construction 
at Navy Yards in Philadelphia and 
New York City. Funds for four addi- 
tional battleships have been provided 











by Congress. And this does not in- 
clude the three dreadnoughts of the 
latest $1,000,000,000 program. America, 
today, is leading the world in battle- 
ship construction. The total tonnage 
planned will run from 315,000 to 345,000 
tons. According to unofficial informa- 
tion, Great Britain is building five bat- 
tleships, totaling 175,000 tons; Ger- 
many five battleships, totaling 157,000 
tons; Japan capital ships that total 
138,000 tons. Rumors that Japan has 
under construction three 46,000-ton 
superdreadnoughts have not been con- 
firmed. 

The advance guard of Uncle Sam’s 
new fleet, the two vessels under con- 
struction at Philadelphia and New 


York, will be the first battleships laid 
down in the United States since the 
half-completed Washington was used 
as a target for aerial bombs in 1924. 
In the fourteen years that have inter- 
vened, the airplane has come of age as 
a fighting machine. So the new ships 
will be the first designed by American 
naval men to include’ safeguards 
against high explosives rained down 
from the sky. 

At the opposite extreme from these 
armored giants are the swift, torpedo- 
carrying “mosquito boats” with which 
the United States Navy has just be- 
gun to experiment. Driven by Diesel 
engines and armored against machine- 
gun bullets, (Continued on paye 100) 


WORLD LINE UP IN THE GREATEST NAVAL BUILDING RACE IN HISTORY 








If the naval ex- 
pansion pro- 
gram is carried 
out, the in- 
crease in our 
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TONNAGE ON THE 
COMPLETION OF THE 
CURRENT BUILDING PROGRAM 
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INCREASE 

EQUALS CURRENT 
SIZE OF 

ITALY’S NAVY 


Present Size 
of U.S. Navy 
(FOR COMPARISON) 






COLORED 
SILHOUETTE 




















SHOWS SIZE OF U.S. NAVY 

UPON COMPLETION OF ALL 
VESSELS AUTHORIZED BY 

VINSON~- TRAMMELL ACT OF 1934 


present navy 
will exceed the 
total strength of 
France today, 
as shown below 
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SHOWS AUTHORIZED 
SIZE OF U.S. NAVY WITH 
20of ADDITIONAL INCREASE 

PROVIDED BY THE NEW 
NAVAL EXPANSION BILL 
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ASBESTOS-CLAD RESCUERS 
IN A REALISTIC DRILL SHOW 
HOW THEY SAVE A TRAPPED 
PILOT FROM A BURNING PLANE 


Special motor cycles with 
side cars speed the flame- 
proofed rescuers to the fire. 
Large metal cylinders con- 
tain the carbon dioxide gas 
used to extinguish flames 


When the fire siren at 
New Yorks Floyd Bennett 
Airport screams its warn- 
ing thot a plane is in 
flames, trained rescuers 
rush to their posts and 
don ther asbestos suits 





Responding to the call with the fire 
fighters, an ambulance stands by as the 
asbestos-clad smoke eaters enter the 

nferno' to rescue the trapped aviator 


Fixed to the belt of each suit, a steel 
safety cable, visible in the photograph 
t the right, is used to pull a rescuer 
»ut of the flames should he be overcome 


by the smoke and the heat or be injured 
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Fire Fighters 


New York City, airport workers re- 

cently propped up a sport plane on 
ts nose. One of them jammed himself in 
he cockpit, as if wedged there by a crash. 
\ sky-writing plane, grounded near-by, en- 
‘eloped the ‘“‘wreck” in smoke. The air- 
ort’s fire siren screamed. 

It was a fire drill, staged without warn- 
ng, for one of the world’s most modern 
escue squads. In the past, rescuers have 
sometimes been helpless to penetrate an 


‘ T FLOYD BENNETT Airport in 





From the control tower, a 
»d searchlight is flashed 
t approaching planes to 
arn them not to land 


Placed on an emergency stretcher, the "injured" pilot is put in the wait- 
ing ambulance and rushed to a hospital. During the rescue, a fireman, 
“overcome” by the smoke has been dragged out of the flomes to safety by 
means of the steel cable fastened to the belt of his flameproof suit 
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inferno of blazing gasoline and save the 
pilot of a cracked-up plane from burning 
to death. What happens today was dem- 
onstrated by asbestos-clad men who came 
racing across the field on motor cycles, 
trucks, and ambulances. 

Converging on the “burning” plane, they 
leaped into action. While some sprayed 
carbon dioxide snow from fire extinguish- 
ers, others groped through the realistic 
smoke to the “pilot,’’ whe was extricated 
and borne to an ambulance in less than 
sixty seconds. Within ten minutes the 
“fire’’ was out, the asbestos suits were 
back on their hangers, and every one was 
back at his regular station. 



















Ready for fire duty. The 
funnel-shaped nozzle on the 
hose sprays carbon dioxide 
snow to smother the flames 


Sixty seconds after their ar- 
rival, the fire fighters car- 
ry the pilot from the cabin 
of his “burning” plane 


The "fire" is out, the drill is over, and the fire 
fighters’ asbestos suits are hung up again. Only 
ten minutes have elapsed since the fire call 














Porpoises Are Pets in Giant Aquarium 


TAME porpoises are among the many sea denizens housed in the 
new giant aquarium near St. Augustine, Fla. (P. S. M., Apr. ’38, p. 43), 
now open to visitors. The Florida miniature ocean contains two of 
these curious deep-sea mammals, which are said to be the only 
porpoises in captivity anywhere in the world. In the photograph, 
Curator Arthur McBride is shown feeding a mullet to one of his 


porpoise charges. 





Pads Hold Sun-Tan Oil 
in Convenient Form 


FLANNEL pads impregnated with a 
high-quality vegetable oil are now 
available to sun-bathers as a means of 
applying a protective coating to the skin. 
Each disk contains more than half an 
ounce of the protective oil, sufficient to 
coat the entire body from head to foot. 


2 
<r 


“4 fy “e 2 
y 
a —— fi : 
a ™ oe ; / 
wou. oe: A. ‘ 
ae 
— aN ‘4 A 2 


Lawbreakers in Calhoun County, Mich., were confined in this steel car on the courthouse lawn at Marshall 
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Violin Built Like Seismograph 


WATCHING a seismograph recording an earthquake 
gave Dr. Hugo Benioff, Pasadena, Calif., scientist, the 
idea for a new type of violin whose tone is said to have 
astounded musicians by reason of its depth, volume, 
and clarity. Knowing that both earthquakes and music 
consist of vibrations, Dr. Benioff modeled his violin on 
seismographic principles, producing an instrument 
with aluminum containers placed below the strings to 
replace the wood-inclosed air chamber that gives 
resonance to the conventional violin. The novel earth- 
quake fiddle, shown in the photograph being played 
by its inventor, dispenses with the usual wood back- 
ing, making it possible to look right through the 
instrument. 





Or. Hugo Benioff playing a melody on his ‘“‘earthquake” fiddle 


Device Reads Drawings To Make Metal Parts 


OPERATED by a 
photo-electric scan- 
ning device, an in- 
genious milling 
machine invented 
by a Russian engi- 
neer is said to pro- 
duce metal parts by 
automatically fol- 
lowing scale draw- 
ing placed within it. 
Tests made on an 
experimental 
model, it is claimed 
have proved that 
the unit both short- 
ens the time pre- 
viously required for 
machining and pro- 
duces extremely 
accurate work. 


CALHOUN COUNTY 

TEMPORARY JAIL 

PERL J KELLAY 
SHERIFF 
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Automatic milling machine and its Russian inventor, V. Vikhman 
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Railroad Car Is 
Temporary Jail 


WHILE the county jail at 
Marshall, Mich., was being 
renovated and remodeled, 
Sheriff Perl J. Kellay pur- 
chased an abandoned inter- 
urban railroad car for use as 
a temporary lockup. Fitted 
with heavy metal doors and 
bars, the steel railroad car 
was stripped of its wheels and 
undercarriage, and moved 
onto the courthouse lawn, 
where it served as the Cal- 
houn County cooler until re- 
modeling of the regular jail 
had been completed. 
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This machine drives 
wire staples through 


Dress Form Is Molded on the Body 















ke heavy sheets of metal ‘ 

he to hold them together PERFECT fit is assured when dresses are 
seit draped on a “carbon-copy” dress form 
a now available to women who make their 
ae own clothes. Molded on the purchaser’s 
va own figure, the form is made by applying 
ear cloth and a plastic and allowing it to 
ood harden. It is then split, removed, and 
fa mounted on a metal stand. 

th- 

yed 

ck- 

the 









“Sewing Machine” Stitches Metal 


USING wire instead of thread, the “sewing machine” 
pictured above stitches together sheets of metal. The Plastic material spread 
wire unrolls from a spool and passes into the machine, over a tight-fitting 
where it is cut and formed into staples which are driven garment to harden. At 
through the metal sheets and clinched together. right, dress form in use 
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Rides on 


Car Roof 
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Folding Cottage for Campers 
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UPPORTED on the roof of 
an automobile with the 
aid of a metal frame, a col- 
lapsible house designed for 





Pickaback trailer on the road. The view 
at upper left shows how the floor and 
walls are lowered from the car top. At 
left, interior at mealtime with four at 





Is tourists, campers, and sports- table. Below, exterior of the cottage 
men can be swung down to 
il ground level, unfolded, and 
| set up within ten minutes. 
il at Four walls, hinged to a wood 
eing floor held six inches above the 
sled, rround, are lifted up and 
pur- ocked into position. The roof 
nter- s then placed over the struc- 
3€ as ure, which measures six by nine feet, has 
itted head clearance of over six feet, and pro- 
and vides sleeping and sating accommodations 
car or four persons. The portable cottage has 
3 and ix windows fitted with sliding glass panes 
oved nd permanent screens. When the house is 
awn, ollapsed, there is ample storage space in- 
Cal- ide to carry beddiag, cooking equipment, 
1 re- nd other necessities. Supporting legs of 
* jail he floor are adjustable to allow for irregu- 


irities in the ground. 
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Big Pendulum Checks Changes in Gravity 


Hung from the top of an abandoned nine- 
story elevator shaft, the pendulum being 
set in motion at right measures gravity 


Pressure on Toy Bus Winds 





Toy bus being wound up by pressing down on its roof 


Small rudders at 
the ends of the 
hulls are used to 
steer the craft 
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To obtain an accurate 
record of the variations in 
the force of gravity at 
Chicago, Ill., scientists 
have rigged a giant pen- 
dulum, 120 feet long, in 
an unused elevator shaft. 
An electric spark jumps a 
gap as the pendulum passes 
a fixed point in each swing. 
The spark perforates a 
moving strip of paper, 
making a record of the in- 
tervals from which the pull 
of gravity can be calcu- 
lated. To avoid spinning, 
the pendulum is started by 
burning through a support- 
ing cord as shown below. 
A thirty-pound, chromium- 
plated ball provides the 
weight for the pendulum. 
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Up Its Motor 


BUILT to resemble the 
streamline busses now in use 
on the streets of many cities, 
a novel toy bus recently 
placed on the market is pow- 
ered with an easily wound 
spring motor. To start the 
toy vehicle moving, a child 
merely presses down on the 
rear, as shown at the left, 
and then lets go. The bus 
will travel over a level sur- 
face for a considerable dis- 
tance before stopping. 





























Electric Feeler Tests 
Surface Smoothness 


DEPTH of surface irregularities in 
metals, glass, and other materials are 
accurately measured by an extremely 
sensitive electrical instrument just in- 
vented. Battery-operated, the apparatus 
employs a tracing unit fitted with a 
diamond-pointed needle. Passed over the 
surface of a material, the needle dips 
into depressions whose depth can only 
be reckoned in units of less than one 
millionth of an inch. An intricate elec- 
trical mechanism then records the size 
of the depressions, automatically deter- 
mining the average irregularity of the 
surface being tested. In the illustra- 
tion above, an engineer is shown measur- 
ing the surface irregularities of the 
piston of a gasoline motor. 





Surface variations are ‘‘felt'’’ by a diamond set 
in a specicl hand tool. Top, the device in use 


Foot-Powered Propeller Drives Twin-Hull Boat 


POWERED by an air propeller operated by the 





feet of its pilot, a novel twin-hulled craft in- 
vented by an Italian was recently given a trial 
run on the Tiber River at Rome. The unusual 
craft, pictured in the photograph reproduced at 
the left, has a streamline cockpit that is mounted 
on outrigger pontoons to raise the propeller 
above the level of the water. 


Paperless Cigarette 
Has Tobacco Wrapper 


CIGARETTES rolled not in paper but in 
a thin transparent muterial made of the 
tobacco itself are iow possible. Two 
Hungarian inventois are reported to 
have perfected machinery for making 
the paperless ciga’ettes in quantity. 


POPULAR SCIENCE MONTHLY 











Toy Balloons Sample Drivers’ Breaths 


MORE automobile drivers are under the influence of alcohol 
—or, at least, have been drinking—-between three and four 
o’clock on Sunday morning than at any other time of the 
week, according to the results of a survey conducted by the 
Traffic Safety Institute of Northwestern University, Evans- 
ton, Ill. Two thousand motorists were halted at all hours of 
the day and night, and each was requested to blow up a toy 
balloon to provide a sample of his breath for careful test. 


















ae aes ae Movies Check Antiaircraft Fire 
halted in the course 


RESULTS of antiaircraft target practice are checked accu- 
of the safety survey : 


rately with the aid of a motion-picture device employed by 
the Coast Artillery Corps of the U. S. Army. As guns are 
fired, the spotting motion-picture camera takes high-speed 
photographs of bursting shells for later projection in slow 
motion. In the photograph above, an officer is photographing 
antiaircraft practice on targets towed by U.S. Army planes. 


At left, the driver 
blows up a toy bal- 
loon to provide the 
sample of his breath 


re 
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Machinist's Breastplate Holds Power Tools 


DESIGNED for holding powered hand harnessed to the worker’s body by back 
tools, the mechanic’s breastplate illus- and neck straps, the curved metal plate 
trated below transfers the strain from can be attached to any power tool with 
the operator’s arms to his body. Securely — the use of a short bolt fitted with a circu- 
lar clamp and thumbscrew. 
This bolt is fastened to the 
o breastplate by means of a 
ya hinge and can be locked rig- 
: idly in place at any angle con- 
venient for the work. The 
device enables a machinist to 
use the greater’strength of his 
body in applying pressure to 





set 
use 












at the tool he is using, while 
leaving his hands free to guide 
the the work. 
in- 
ba Howe powertoor FAN Folds for Pocket 
ual is held by a clamp A HANDY cardboard fan designed to 
1 at pivoted to plate ‘ : 
be given away as an advertisement folds 
ited compactly enough to fit into a man’s coat 
lier pocket or a woman’s handbag. Roughly 
circular when opened 
out, the device has a 
pivoted handle that 
fits into a slot to hold & 
. the fan open when itis & 
‘ in use, as illustrated ¢ 
t in » above. The drawing at 
the rightshowsthemethod @ 
Two of folding the fan, the ‘ 
to blade folding up the 
cing The breastplate in use. It allows greater pres- middle and the handle fan folded for car- 
sure to be applied to the tool, and frees hands turning inside it. rying in the pocket 
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Alexander C. Parlini (standing) consulting with 
a member of his staff on the details of an in- 


vention. 


N THE fall of 1922, a young mechanic 
named Alexander Parlini found him- 
self stranded in California. While he 
hunted work, he tried living on a diet 
of the cheapest food in sight-——-oranges. 
Peeling the fruit in sufficient quantities 
to satisfy his healthy appetite proved 
a bit of a chore, so he riveted a handle 
to a shoehorn, making a peeler that re- 
moved the skins quickly. Later on, when 
he found a job, he patented the idea. 
That simple device was Parlini’s first 
invention, and it started him on the road 
to a unique career. Today, he is known 
as “the man who invents inventions 
for inventors.’ In his laboratory, in 
New York City, he has helped more 
than 500 men and women to turn bright 
ideas into workable machines. Even 
such world-famous inventors as Nikola 
Tesla and Beulah Louise Henry, the 
“lady Edison"”’ who holds more patents 
than any other woman in the world, 


This patented orange peeler started Parlini on his ca- 
Living on oranges while stranded in 
California, he made the original model from a shoehorn 


reer as an inventor. 
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At right, he is at a milling machine, 
using a jeweler'’s gloss for greater precision 
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are numbered among Parlini’s clients. 

To begin at the beginning of his re- 
markable story, we have to go back to 
1908. In that year, his parents brought 
him to America from his birthplace, 
Florence, Italy. His father, a mechan- 
ical engineer, settled in New York City, 
where young Alexander attended pub- 
lic school. At the age of fifteen, his 
formal education ended. He 
became an apprentice in a 
machine shop where electrical 
instruments were turned out 
for the U. S. Navy. His first 
job was to sweep out the fac- 
tory, but it wasn’t long be- 
fore he was given more and 
more responsible work. At 
the end of three years he was 
able to obtain a place doing 
precision work for a manu- 
facturer of microscopes. 

In the decade that followed, 
Parlini added to his practical 
experience in mechanics by 
working at the Bell Telephone 
Laboratories, in New York 
City; with an inventor of mo- 


tion-picture equipment, in Hollywood, 
Calif.; with a manufacturer of sugar- 
refining machinery, in Salt Lake City, 
Utah; and, finally, as engineer in charge 
of research and development at one of 
America’s largest hosiery plants. 
Although he never had the oppor- 
tunity to go to college, Parlini studied 
nights and piled up enough credits to 
qualify him for membership in the 
American Society of Mechanical Engi- 
neers. Also, during these roving years, 
an idea had been taking shape in his 
mind. It was a plan for a unique lab- 
oratory, a workshop where inventors 
without mechanical training or facili- 
ties for developing their ideas into 
workable form could come for help. 
With the arrival of the depression, in 
1930, Parlini, like thousands of other 
capable men, found his job swept from 
under him. He decided to put his plan 
to the test. Gathering around him sev- 
eral expert mechanics with a bent for 
inventing, he took space in a downtown 
New York City building and started 
the Empire State Laboratories. 
The sign on the door says: ‘“Inven- 
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tions Developed. Models Constructed.” 
It might as well read: “Expert Inven- 
tors for Hire. Two Dollars an Hour.” 
That is the flat fee at the laboratory. 
Parlini, who is solidly built and of me- 
dium height, first discusses an idea with 
a client to see if it is mechanically prac- 
tical. He is courteous, soft-spoken, and 
tremendously interested in his work. 
If the idea is sound, he will undertake 
its development; otherwise not. Often- 
times, people bring in little more than 
the bare idea of an invention and Par- 
lini does the rest. 

A few years ago, a woman came to 
the laboratory with a piece of canvas 
in which she had made some unusual 
stitches with a needle and thread. She 
wanted a sewing machine designed to 
stitch just that way! Parlini set to 
work. When the mechanism was com- 
pleted, heavy fabric passed through it 
twice as fast as through any other sew- 
ing machine on the market. A manu- 
facturer of overalls wrote out a check 
for $25,000 just to obtain an option on 
the machine. The bill that Parlini sent 
the woman for perfecting the mech- 
anism was less than $3,000! 

On another occasion, a client arrived 
with little more than a hunch. There 
were crying dolls, sleeping dolls, talking 
dolls, he said, so why wouldn’t there be 
a big sale for a laughing doll? Starting 
almost from scratch, Parlini worked 
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Here the “inventors inventor" is watching a delicate 
piece of work. When details of design for an idea are 
settled, trained laboratory technicians make a model 
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For fun, Parlini invents photographic 
devices and tries them out on his as- 
sociates. In the picture at the right, 
he works on an automatic radio tuner 


out the desired novelty item and it had 
a widespread sale. The development 
work cost the originator of the idea 
only $500. 

The average cost for developing a 
small device is around $150. The cheap- 
est job on the laboratory books came 
to fifteen dollars. Machines run close 
to $1,500 and automatic machines to 
$2,500. There is no charge for the ini- 
tial visit during which the idea is dis- 
cussed. Original ideas contributed by 
Parlini and his associates are free. The 
only charge in addition to the flat hour- 
ly fee is the cost of the material used 

plus ten percent for 

= handling. To protect 

a clients, the date of dis- 

closure is recorded 
and, when the work is 
done, all rights are as- 
signed to the inventor. 


A bore idea was all 
Parlini had to start 
with when he develop- 
ed the laughing doll 
seen in action below 






























The laboratory retains no interest in 
the invention. It merely sells its serv- 
ices at an hourly rate. 

As Parlini’s reputation has spread, 
clients have come from farther and far- 
ther away. At present, the long-dis- 
tance record is held by a man who jour- 
neyed all the way from England to ob- 
tain the assistance of the unique Amer- 
ican workshop. At the other extreme is 
a client who walked down two flights 
of stairs from an office in the same 
building in which the laboratory is lo- 
cated. Several fertile-minded inventors 
have come in as many as seven or eight 
times, each time bringing a different 
idea to be developed. 

One unusual repeat client is a doctor 
from Larchmont, N.Y. Because he is 
afflicted with sinus trouble, he has to 
avoid drafts. So, every time he buys a 
new car, he brings the dimensions of 
the front windows to Parlini and has 
him design a series of slanting glass 
vanes. They fill the window space at 
each side of the driver’s seat and 
shunt the wind away from his head 
while providing adequate ventila- 
tion for the interior of the machine. 

Only once since he opened the lab- 
oratory has (Continued on page 95) 
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Is THE steam-powered automobile, popular in the early 
days of motoring, about to stage a comeback? That is the 
belief of two Newton, Mass., automotive engineers who 
have developed an experimental steamer equipped with a 
midget engine that runs sixteen miles on a gallon of seven- 
cent fuel oil. Speeds up to seventy-five miles an hour have 
been attained by their steam-driven vehicle. 


Steam Engine for Cars Burns Cheap Oil as Fuel 


= EN 





Experimental steam-powered truck taking on fuel. It gets sixteen miles to the gallon 


New Bench Attachment Is Three Tools in One 














Three uses of bench tool as end stop. Right, 
the handy accessory being employed as a vise 


ISE, bench stop, and clamp are 

combined in a handy tool now avail- 
able for home-workshop enthusiasts. 
Attached to the end of a bench, the tool 
employs a reversible block, one end of 
which is smooth for use as a conven- 
tional vise, or as a stop when work is 
held flat. The other end has a V- 
shaped opening for holding work on 
edge, as shown at the right above. 
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Automatic trouble-light switch mounted on car dash 








Trouble Lamp Lights 
When Hood Is Raised 


AUTOMATICALLY flashing on 
when the hood is lifted, a light 
that clamps to the radiator 
supporting rod of an automo- 
bile is handy for examining the 
engine at night. Placed on the 
back of the dash, the unit’s 
control switch is so construct- 
ed that raising either side of 
the hood releases a U-shaped 
piece of metal that turns on 
the light. When the hood is 
lowered in place, the light is 
turned out again. 










Steam boiler installed under a car hood. It re- 
quires no more space than a gasoline engine 


Snuffer for Ash Trays 


BY USING individual cigarette snuff- 
ers now available, any flat ash recepta- 
cle can be transformed into a butt- 
snuffing tray. Made of a molded plastic 
material, the tiny extinguishers have 
holes of the same diameter as a ciga- 
rette. When the end of a butt is placed 
in the hole, the burning tobacco is 
snuffed out in ten seconds. 





These snuffers will go in any flat ash tray 


Suction Cup Supports 
Heavy Portable Tools 





GIANT portable drills and other ma- 
chine tools are now being held in place 
during operation by novel vacuum hold- 
ers of the type illustrated above. The 
holding accessory is shown supporting 
a heavy drill solely by means of the 
high continuous vacuum within its cup- 
shaped base, which is connected by a 
rubber hose to a powerful, self-cooled 
vacuum pump. 
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Tunnel Is Cosmic-Ray Laboratory 


IN A tunnel under 
the streets of Chica- 
go, Ill., experiments 
directed by Dr. Ar- 
thur H. Compton, 
University of Chica- 
go physicist, have 
determinedwhattype 
of cosmic rays, mys- 
terious radiations 
from outer space, 
penetrate the fifty 
feet of solid rock 
above the tunnel. A 
special cosmic-ray 
telescope and record- 
er showed that the 
most prominent rays 
were barytons, a kind 
of matter unknown 
before cosmic-ray 
me studies were started 
Cosmic-ray recorder set up for use in tunnel a few years ago. 





Remote Control Grinds Big Valves 


TWO THOUSAND times larger than those used in automo- 
bile engines, giant pump valves in the Colorado River aque- 
duct system are being ground by remote control. An electric 
switch regulates the grinding mechanism. 


Workman operating a switch to control grinding of mammoth valve 


Carl Harvey and a 
helper washing lead 


Ma” heotns conse. ~~ Phis Preacher Makes the Sparks Fly 


GIANT sparks crackle from the thimble-capped fingers of 
the Rev. Irwin Moon, a touring evangelist, as he reaches 
the climax of one of his “sermons from science.’’ The 


: “high-powered” preacher, shown above, uses $10,000 worth 
bo 2 of electrical equipment for his spectacular sermons. 
Placer Mining Recovers Lead 

from Old Target Ranges 


MINING lead on abandoned target 
ranges is the odd occupation of Carl 
Harvey, of Omaha, Nebr. With an old 
truck remodeled into a soil-washing ap- 
paratus, Harvey is seen at left ‘“pan- 
ning”’ the surface dirt from the grounds 
of the Sioux City, Iowa, Gun Club to 
reclaim lead pellets fired by members 
over a thirty-year period. Lead can be 
recovered at the rate of about five tons 
a day on some gun-club grounds, Har- 
vey says. 
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Tool Protects Fingers 


DESIGNED primarily to protect a work- 
er’s fingers from injury, in operations 
like feeding sheet-metal blanks into a 
stamping machine, an ingenious new 
vacuum lifter also eases his task. To 
pick up an object, it is simply struck a 
sharp blow with the tool; to let go of it, 
a thumb lever breaks the air seal. 


Dual Unit Helps 
Road-Map Users 









TO AID a tourist in reading 
road maps, a handy two-in-one 
accessory has been developed. 
A two-inch lens magnifies place 
names and route numbers 
printed in small type, while a 
built-in pair of calipers makes 
it easy to estimate distances by 
transferring the spacing of a 
pair of points on the map to 
the map’s scale of miles, as 
shown in the illustration at the 
right. The device is small 
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Buttons Replace Wheel 
To Steer Huge Liner 








FROM a unique bed 
that he has built, a 
Chattanooga, Tenn., 
electrical contractorcan 
make telephone calls, 
converse with callers at 
his door over a loud- 
speaker system, and 
watch automatic ther- 
mostats close his win- 
dows or turn on a fan 
to suit the weather. A 
radio plays on until he 
goes to sleep. But he 
must get up to turn off 
his alarm clock, which 
rings again if he gets 
back into bed within 
half an hour. 





enough to fit the pocket. Lens and calipers make it easy to follow a road ona map 









Two electric motors are geared to the rudder. If one fails, other switches in 


REAKING with sea tradition, designers of Norway’s new 

18,000-ton ocean liner Oslofjord have adopted the innovation 
of push-button steering. Instead of a steering wheel, a metal box 
with a pair of thumb-operated buttons—one for port and one for 
starboard—confronts the helmsman. To change the big Diesel- 
powered ship’s course, he presses either button and holds it down 
until an indicator shows that the motor-operated rudder has 
reached the proper position. A two-speed control turns the rudder 
slowly when the button is depressed only halfway. 


Electric Bed Is Wired for Sound—Sleep 
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Vest-Pocket 
Germ Killer 


A VEST-POCKET “germ 
killer,” recently placed on 
the market, applies a ster- 
ilizing fluid through a wick 
to paper money, coins, di- 
rectories, and other pub- 
licly handled objects that 
a person encounters 
in everyday life. Ac- 
cording to the maker, 
the liquid immediate- 
ly destroys all germs 
and odors in the vi- 
cinity. 
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Come-Apart Frame 
Fits Mailing Tube 


AVAILABLE in gold, silver, or 
wood finishes, a cardboard pic- 
ture frame comes apart for ship- 
ping in a mailing tube. Designed 
for use with calendars, maps, and 
advertising displays in a large 
number of sizes, the frame is 
made in_sections, the top and 
bottom being permanently at- 
tached to the picture, while the 
sides are removable for length- 
wise insertion in the mailing tube. 
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on Huge Dredge Taps New Deep-Sea Gold Fields 
oF DESIGNED toe mine gold known to exist on harnesses the tremendous pressure of the 
2l- the ocean floor, a giant deep-sea dredge water far below the surface, forcing it 
vn perfected by John C. Williams, San Fran- by means of valves and pistons to close 
as cisco, Calif., engineer, recently brought up the mammoth jaws when they touch bot- 
er submarine soil from a depth of 1,000 feet—- tom. Lowered on cables from the surface, 
Detachable sid ee d ten times deeper than any previous deep-sea ___ the ten-ton dredge claws out five tons of 
oan any Griguen ther mal sil toggle excavation. Of ingenious design, the dredge ocean bottom with each bite. 
picture to be rolled for handy mailing 
Chart Gives Pilot Novel Garter Grip 
Location of Plane Fastens Quickly 
AIRPLANE pilots can quickly locate GARTER grips of a type formerly 
their position with the device below. used on women’s garments only, 
Three transparent disks revolve in a are now available on men’s garters. 
frame. The top one bears a map of the The grip has a hinged lower sec- 
course. Each of the others has paral- tion which is placed back of the 
lel lines spaced to agree with the scale upper edge of the sock and then 
of the map. After orienting the map turned with the sock fabric for 
by compass, the pilot takes radio bear-_ | z one complete revolution, grasping 
ings on two ground stations, aiming One full turn of the hinged tip of this garter grip the sock securely. The grip can be 
a lined disk at each of them. The fastens the top of a sock securely as illustrated fastened or released quickly. 
spot where any two lines intersect each 
other and the marked course on the 
map indicates the plane’s location. Adjustable Clamp 
ae Holds Lawn Mower 
ng at 











Adjustable dials show a pilot his plane's position 
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for Repair Work 


LAWN mowers are 
conveniently held for 
cleaning and repair by 
a handy clamp _ just 
placed on the market. 
Supporting the mower 
at three points, the 
clamp is easily adjust- 
able to hold the ma- 
chine in various posi- 
tions. The device is 
made so that it may be 
attached to a plate for 
fastening it to a workbench, or it 
may be attached to a special metal 
standard, three feet seven inches 
high, as shown at the right. This al- 
lows a repairman to work on any 
side of the mower without moving it. 


Held at three points, 
the lawn mower can be 
set in any position on 
the stand for repairs 
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Safety Hints 


} ———— CANOE MISHAPS. If you fall overboard from a 
ial _ canoe, get back to it quickly before wind or water 

es currents carry it out of reach. If you have a com- 
panion and the canoe turns over, you can both 
keep afloat until help comes by joining hands 
across the canoe bottom as illustrated below. 
The best way is for one to grasp the wrists of 
the other, taking turns to relieve the fatigue 
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STEADYING A CANOE. The picture below shows how you can help 
another person to get back into a canoe, if you have a boat handy. 
Bear down heavily with both hands on one of the gunwales of the 
canoe while the rescued person climbs into it from the other side 


















BAILING OUT A CANOE N‘T b 

The trick at left will get the LOSE y ie ‘han it 

water out of an overturned (Pay; A Y 

canoe: |. Stand on one end mre &” Saved TOUGH SPO u GET INTO 

to force it down. 2. Kick DON’T 5 “YS e,but ithe 

canoe forward and out of the WIM T ahen hous 

water; this will half empty it. Pe A BO T MAKE ands ) 

3. Grasp a gunwale and raise - AT Is HAN A RESCUE 
—<—<— = it, starting the remaining wa- 7 me (A PPR, Dy IF 

ean.) Fl a ter sloshing from side to side. > “64 7 drow, Pod ’S Quick, 
“TE 4. Press down, slopping the “ inste rs Person er, and the 
water over the side. Repeat adn i Vou) will grab is 


until dry. Photograph shows 
how to climb back into canoe 
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UNDRESSING IN WATER. If you 
fall out of a boat or canoe while fully 
dressed and have to swim a long way 
to shore, the first thing to do is to 
take off your clothes. Take a deep 
breath, put your head under the water, 
and untie your shoelaces as shown at 
the right. Come up for air, and then 
duck again to remove the shoes. Re- 
peat the process with your outer gar- 
ments, and then strike for the shore 





The first step in un- In removing shoes, 
dressing in water is duck down to them; 
to take a good, don't try to bring 
deep breath of air your feet up to you 


By E. W. 


URING the height of the 
summer swimming season, 
more Americans die by 
drowning than by any 
other single type of accident— 
even automobile disasters. More 
than 7,000 persons drown in the 
United States alone each year. 
And most of them lose their lives 
within thirty feet of shore. 
These are the official estimates 
made by life-saving experts on the 


SEPTEMBER, 1938 


CRAMPS in the foot or leg need 
not be dangerous unless you let 
yourself get panicky. If a cramp 
occurs in your foot while you are 
swimming in deep water, fill your 
lungs with air and go under 
the water face downward. 
Grasp the foot with both 
hands, pressing the thumbs 
into the instep as seen in 
the photograph at the right. 
Steady pressure will release 
the cramp, but if the foot 
is cold it may be necessary 
to knead it vigorously to 
restore normal circulation 
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Take off your pants Bunch your sweater 
a little at a time, up under your arm- 
coming up for air as_ pits; duck and yank 
often as you need it it up over your head 


Murtfeldt 


basis of recorded statistics and 
past experiences. Forty out of 
every 100 who drown, the records 
show, know how to swim. Ninety 
out of each 100 are men and ten 
women. And seventy-five of each 
100 need never have lost their 
lives in the water, states Capt. 
Charles B. Scully, director of life- 
saving for the New York chapter 
of the American Red Cross. 
Thousands could save their own 






























CRAMP IN LEG 


A cramp in the calf 
of the leg can be 
removed in a simi- 
lar manner. Grasp 
the affected mus- 
cle with both hands 
and press firmly. 
Look out for cramps 
at times when you 
are cold and tired, 
as these are the 
conditions under 
which they usually 
occur in the water 



















LOOK BEFORE YOU LEAP into strange waters— 
and then do it feet first. Never dive when you don't 
know how deep the water is, or what is on the bottom, 
If possible, wade out first. If you must jump in, leap 
feet first with your knees drawn up, as shown in the 
picture, so that your legs will cushion you if you hap- 
pen to strike shallow water or some submerged object 
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lives by following a few simple rules ° 

before going on or into the water, and White-Duck Pants Can Help You Keep Afloat 
by learning and practicing a few sim- 
ple tricks for getting out of difficulty 
once they are in trouble beyond their 
depth. 

Knowing, for,example, the quickest 
and easiest method of getting rid of 
clothes while in the water may save 
your life if you should ever fall over- 
board from a boat while fully dressed. 
It may mean the difference between a 
losing struggle to overcome the weighty 
drag of wet, soggy garments and heavy 



































shoes, and a comparatively safe and To use duck pants as After tying knots in ... roll them down If of tightly woven 
easy swim to the shore. a life preserver in each pant leg, but- from the waistband cloth, the improvised 

A few minutes of practice on dry an emergency, first tonthem,shakethem to form a makeshift “wings’ will help to 
land or in shallow water in the correct wet them thoroughly totrapsomeair,and pair of water wings keep a person afloat 


way to relieve a cramp in the calf of 
your leg or in the instep of your foot, 
may save you from the fatal panic that 
often grips even expert swimmers who 
are attacked by these painful muscular 
spasms. 

Learning how to get back into an 
empty canoe is not only a lot of fun 
when you are dressed for swimming 
and playing around in the water near 
shore, but it is also an excellent form 
of “life insurance” that may come in 
handy at some future time if you ever 
find yourself clinging to an empty 
canoe far out in the middle of a broad 
lake or river. 

Some of the most important of these 
rules and tricks for personal safety in 
the water are illustrated on these 
pages by official American Red Cross mind the next time you head for the sense when you go near the water will 
photographs, and by special staff pic- beach or the lake. One of them might do more to preserve you from drowning 
tures and drawings. Keep these in Save your life. Remember, common than all the life guards in the world. 


Streamline Trailer Houses Racing Boat and Crew 





At the forward end of this boathouse on wheels are comfortable living quarters for two 


















DESIGNED to transport an outboard-motor 
racing boat and its pilot from the site of 
one race to another, a novel streamline 
automobile trailer serves as both a land 
garage for the boat and a home on wheels 
for the crew. The boat, motors, and other 
racing equipment are housed in the rear of 
the trailer, easily reached through rear 
doors and the back of the sloping roof, 
which swings upward. Living quarters at 
the front accommodate two persons and 
include a galley, wardrobes, lavatory, and 
other conveniences. The trailer body rides 
nm a twenty-two-foot, four-wheel chas- 
sis and has electrically operated brakes. 





How an outboard racer, two motors, and equipment fit snugly inside the trailer can be 
seen in the oval above. Below, pitching camp near the starting point of an outboard race 
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New Ideas for the Camera Fan 


The rapid-fire cam- ——— 

era in action. No Mow te Use This Expowre Guide 
tripod is needed, and 
it works in dull light 
















Below, a fifty-foot 
roll of seventy-milli- 
meter film is being 
put in the chamber 











This chart gives 
exposure data for 
Kodachrome film 






Color Exposure Guide 


THE problem of obtaining correct ex- 
posures for Kodachrome natural-color 
film is simplified by a vest-pocket cal- 
culator now available. When a small 
dial is set according to a chart, it au- 
tomatically indicates the correct lens 
opening and shutter speed for any scene. 
















Rapid-Fire Camera Gets 
Eight Shots a Second 


USING motion-picture film seventy 








ficiently big to permit huge en- 


millimeters wide, twice the width of 
standard Hollywood film, a new rapid- 
fire still camera will snap as many as 
eight pictures a second. It enables a 
news photographer to record a story- 
telling sequence of pictures on nega- 
tives 214 by 3 inches. This size is suf- 


Automatic Projectors 
for Lantern Slides 


largements or the “blowing up” 
of a small portion of the negative 
into a large picture. The film 


chamber accommodates a fifty- 
foot roll of film, while the F/2 
lens is sufficiently fast to record 
action even in dim light. 






Eight-Millimeter Titler 


RESEMBLING a desk 
lamp, a new titler 
for eight-millimeter 
home movies _ per- 
mits the amateur to 
make animated 
maps and cartoons 
as well as titles for 
his films. A copying 
lens focuses the 
camera on cards 
containing drawings 
or printed matter. 
Twin lamps _ illum- 
inate the cards. 





Table-Top Midget Darkroom 


A MIDGET darkroom now enables the ama- 
teur to develop films and print pictures in 
normally lighted rooms. Inserting his arms 
in light-tight sleeves, he can watch his opera- 
















WO new projectors, using miniature 
lantern slides, automatically flash 
a series of pictures on a screen at pre- 


determined intervals. One, holding 
twelve slides which are shown over and 
over again, is designed especially for 
advertising use. The other is intended 
for use by lecturers. Its rotating 
drum accommodates forty-eight slides 
which slip into place one after another 
behind the lens of the projector as the 
magazine rotates intermittently. The 
length of time the picture remains on 
the screen, ranging from ten seconds 
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Automatic projector 
for advertising use 
and, left, the forty- 
eight-slide machine 
designed for lectures 


to a minute, depends upon 
the setting of a rheostat. 
If desired, the forty-eight- 
slide projector can be operated 
by remote control so the lecturer 
can shift the slides at will by 
pressing a button at the end of 
an electric cable. Both of the 
new machines take two by two- 
inch slides which accommodate 
miniature-camera negatives either 
in black and white or in natural 
color. When the slides are in- 
serted in their proper order in 
the ‘magazines, there is no dan- 
ger of mistakes in sequence, as in 
manual operation. 










tions through a pane of safety glass. 





Developing is watched through a pane of safety glass 














HERE they go! Art Chester 
flashes past in his Goon, a 
two-pitch propeller slicing the 
air backward. Lee Williams in 
his flying torpedo. Steve Wittman 
behind a pair of square-end barn 
doors. Russ Chambers, cramped in 
the cockpit of his tiny special, which 
stands no higher than your knees. 

Sometimes Wittman or Williams 
touches 400 miles an hour diving 
into the straightaway. None may fly 
in these races for winged gas cans 
unless he hits 225 during qualifying 
rounds. More speed is coming, from 
out-of-the-way garages, back-lot 
hangars, youthful engineers who 
turn from everyday jobs to pit their 
skill against veterans of the race 
lanes. 

Chambers is the newest seeker of 
fame in the air. A few months ago 
he was a little-known pilot in Cali- 
fornia. By day he worked as a me- 
chanic. At night he labored over a 
tiny ship whose wings stretch less 
than fourteen feet from tip to tip. Into 
the nose he bolted an eighty-five-horse- 
power air-cooled engine. Then he took 
off in a series of test flights. 

Three successive afternoons, Cham- 
bers opened the throttle, wavered into 
the air. He dared not race the engine 
and pick up real speed, for he found 
the tiny craft was dropping out from 
under him as he flew, sometimes 100 
feet at a crack. He consulted an 
friend, who told him he 
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needed more tail surface. Chambers 
knocked down the plane, reconstructed 
its controls, and a few days later 
loaded his little speed job on a truck 
and headed for Oakland, Calif., where 
he planned to enter the races. 

Five eager pilots faced the starter’s 
flags that afternoon, awaiting the sig- 
nal which would send them aloft in a 
fifty-mile dash around the _ closed 
course. Chambers, having arrived too 
late to qualify, was permitted a ‘“‘cour- 
tesy”’ start, and occupied last place in 
the line-up. Down went the checkered 
flags, ahead roared the ships in a race- 













Tiny homemade racers 
like this try out new 
ideas in plane design 

























horse start, and around the first pylon 
they scurried like frightened rabbits, 
some bucking and jumping in the 
pilots’ eagerness to gain altitude. 
In a few brief rounds, young Cham- 
bers received his first taste of flying 
against the speed aces. Thirteen min- 
utes after Starter Joe Nikrent signaled 
the pilots away, Earl Ortman pulled 
up in front of the stand to receive the 
winner’s ovation. At that moment 
Chambers was sitting on his plane in 
a near-by bean field, forced down when 
his gas supply gave out; Steve Witt- 
man was pulling his battered body 


Flying Gas Cans, Piloted by Dare-Devil Airmen 
in Thrilling Races, Try Out New Developments 


To Bring More Speed and Safety to the Skyways 
By ANDREW R. BOONE 


Thirteen minutes aft- 
er taking off, Cham- 
bers was forced down 
in this plowed field 
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from the wreckage of his ab- 
breviated Oshkosh special; and 
Gus Gotch, veteran of many 
races, lay dead in the mud of 
San Francisco Bay, where he had 
fallen when his Folkerts mono- 
plane plunged earthward in a 
screaming tail spin. 

One of the race committee 
rushed to Chambers, little think- 
ing he could touch his wheels to 
the soft earth of a ploughed field 
and live. 

“Boy,” he panted, “you’re lucky 
to be alive. And say,” he added, 
“do you know you finished be- 
fore you came down? Fourth. 
Five hundred and fifty bucks.” 

“Gee,” exclaimed the young 
flyer. “That’s great. Now I can 
buy a supercharger. That ought 
to give me another thirty miles 
an hour.” 

Chambers already had made 
an important contribution to the 
art of space-saving and stream- 
lining. When he took off, he 
































Steve Wittman pouring gasoline into his 
fuel tank. He doesn't trust anybody else 
with this job. At the right is a tall, 
checkered pylon marking the finish line 


turned a crank attached to a 
bicycle chain which wound his 
wheels directly into the fuselage. Only 
two tiny holes were necessary for the 
landing gear, and these offered little 
opportunity for air turbulence whether 
the wheels were up or down. When 
faced with a forced landing, he merely 
uncranked, and the two shafts pushed 
the wheels cown. where they auto- 
matically locked in place. 

These races for baby planes, which 
find their highest expression at the 
National Air Races in September, bring 
new devices and new scientific appli- 
cation each year which are steadily 
pushing speeds upward. The pilots are 
roving scientists who seek an explana- 
tion for each crash, hoping thereby to 
make their own planes safer against 
like accidents. 


ARDLY had Gotch met his doom 

before his companions of the air 
gathered in a near-by hangar trying 
to determine the probable cause, which 
examination of the battered wreckage 
could not reveal. Tail surfaces too 
small? Tricky ship? How about the 
retractable landing gear? 

“In that plane,” said one of the 
pilots, “Gus pulled the gear up, then 
gave it a final snap into place. Maybe 
as he snapped, he moved the stick a 
trifle. He was flying barely 200 feet 
up, and at 250 he’d be in the water be- 
fore he could bat both eyes.” 

Perhaps this does not explain Gotch’s 
tragedy, but no pilot ever again will 
use a gear-retracting system which re- 
quires a hefty tug to pull it finally 
into the sockets. 

These boys are always trying some- 
thing new. The blue sky is their wind 
tunnel. They build a plane, then risk 
their own necks testing it, instead of 
submitting it part by part to a labora- 
tory. 
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For several years, Witt- 
man has been racing his 
blunt-nosed creations, and 
each year he adds a few 
more miles to their speed. 
He alone of the experi- 
enced pilots uses a rec- 
tangular, non-tapered wing 
section, which looks thin 
as paper in the air. Ex- 
ternal bracing makes the 
wings rigid. He gets speed 
from the powerful 1,000-horse- 
power engine rather than from 
streamlining. 

Wittman, unable to afford 
costly wind-tunnel tests, during 
the last few months has been 
dropping objects of various 
shapes at high altitudes and 
observing them as they fell to 
earth. As he flew his smaller 
racer around Oshkosh, Wis., he 
studied carefully an accelerom- 
eter fixed to his dashboard. 
From the falling forms, and 
forces recorded by the acceler- 
ometer, he put together a new 
and larger plane, which gives him 
slower landing and higher top 
speed than any former model. 

Two problems continued to 
bother him: how to make sure 
of safe take-offs and landings, 
particularly if forced down on 
a rough field; and how to force 
enough air past the engine to 
keep it cool at top speed. 

Wittman didn’t want to be bothered 
with retractable landing gear, so he 
experimented with single-leaf springs 
until he found one which, when proper- 
ly tempered, will bend double without 
breaking. Now each wheel is fixed to 
a leaf of steel, strong enough to sup- 
port the ship fully loaded, yet capable 











































Wittman's engine-cooling system—a circular radia- 
tor and a sixteen-bladed fan on the propeller shaft 


of extreme bending. ‘‘You can tie ’em 
in knots, or bend the wheel clear in to 
the wing,” he assured me. “And 
they’re so thin, they offer virtually no 
head resistance.” 

To cool the engine at high speeds, 
Wittman placed a circular radiator 
around the (Continued on page 92) 
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Ex-Traveler Prefers 
Berth to Bed 


BECAUSE his business had kept him 
traveling back and forth across the 
country in Pullman cars for twenty-five 
years, George L. Weiss, of Long Beach, 
Calif., retired railroad-equipment sales- 
man, declared he wasn't comfortable in 
a conventional bed. So he built the 
Pullmanlike compartment he is shown 
entering below in his house, to give him 
that “at-home” feeling again. 





George L. Weiss in the place he calls home" 


Safety Unit for Autos 


DESIGNED to increase automobile safe- 
ty, anew accessory automatically shifts 
a car into neutral if the car strikes an 
object while moving in high gear. The 
device thus prevents the car from run- 
ning wild if the driver is injured. 
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Bike Wheel Chair Modernized 


LIGHTWEIGHT all-steel construction, spring suspension, and 
comfortable seats for passengers, give new riding qualities 
and ease of operation to an improved tricycle wheel chair re- 
cently introduced at beach and summer resorts. As in older 
vehicles of the kind, the operator steers and propels the 
chair from a bicycle saddle at the rear. 


Attendant rides be- 
hind to pedal and 
» steer the vehicle 


Car Accessory Holds Comb 





Pins hold the case in place on the upholstery 


HANDY and inexpensive, a novel automobile 
accessory holds a comb and provides a conven- 
ient celluloid strip for noting oil and greasing 
mileages. Two sharp pins on the back of the 
holder make it easy to mount within easy reach 
at any place on the upholstery of the car. 





Eleven-Foot Model 
of Locomotive Is 
Powered by Steam 


WEIGHING nearly a ton and 
capable of pulling twenty pas- 
sengers at thirty miles an hour, 
a steam-driven model of a Pa- 
cific-type locomotive is nearing 
completion in the machine shop 
of Frank W. Brown, of Raven- 
na, Ohio. Built to a scale of an 
inch and a half to the foot, the 
model with its tender is eleven 
feet long. Its builder shaped 
and fitted each part with care- 
ful attention to detail to insure 
smooth running of the model. In the 
upper illustration also can be seen the 





Putting some finishing touches on the huge model loco- 
motive built in three years by Frank W. Brown in his own 
machine shop. Lower view shows the intricate valve gear 


of seven adults. Brown plans to build 
a narrow-gauge track in his yard on 








chassis, cab, and smoke box of an ear- 
lier model built by Brown ten years ago. 
It is a 200-pound reproduction of a 
1910-type Mogul that has pulled a load 


which to run his latest coal-burning 
model when it is finished. The working 
parts of the model have already under- 
gone successful tests in his workshop. 
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with the Net 


AMAZON RIVER tribes use chicle, the 
basis of chewing gum, to make casts for 
setting broken bones. 





SNAKES in the London, England, Zoo are 
being provided with gasproof cages. 





YELLOWSTONE Park contains more gey- | 


sers than are found in all the rest of the 
world. 


DEER antlers are powdered and adminis- 


| tered as a tonic for run-down patients in 
| some parts of the Orient. 


CHEMICAL foods, injected by hypodermic 
needles directly into the blood stream, now 
save the lives of patients suffering from 
severe stomach disorders. 


WE 8.10 
ee COMMUTERS 
Cop COULD USE 

THAT 


METEORITES sometimes strike the earth 


so cold they are covered with frost. 








ALASKA'S Mount McKinley rises higher 


above its surrounding country than any 


| other mountain in the world. 


| circulating blood between 


ELEPHANT ears function like automobile 
radiators, helping keep the animals cool by 
comparatively 


| thin layers of tissue. 





FISHHOOKS made of mother-of-pearl 
were used by natives of the South Sea Is- 
lands. 


ELECTRICITY from automobile traffic is 
visioned by an eastern inventor. Wheels 
passing over raised plates in the highways 
would operate pistons to turn generators. 


NORTH Dakota is the only state in the 
Union where termites have never been re- 
ported. 


HOW BOUT THE 
POLITICAL 
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Calendar Unveils Fair 


TEARING off the daily dates on a novel calendar 
designed for the New York World’s Fair uncovers 
little by little a drawing of the finished exposition. 
Removal of the last date, in March 1939, will com- 
plete the unveiling at the time of the fair opening. 
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Dates torn from 
the calendar re- 
veal new scenes 
at fair grounds 





New "Slate" for 
Colored Crayons 


A NEW writing “slate’’ for 
children has a white, glossy 
surface on which pictures or 
lettering may be drawn in 
various colors. Six colored 
crayons and an erasing pad 
come with the inexpensive, 
nine by twelve-inch slate. 


Motorists Try Car Radios While Getting Gas 
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Set Tuner Picks 
Week’s Programs 


LISTENERS can set their ra- 
dios a week in advance to tune 
in automatically any desired 
sequence of programs over 
eight different stations with an 
ingenious automatic tuner de- 
veloped by Harold J. Kaye, of 
New York City. The mecha- 
nism automatically adjusts the 
receiver to bring in programs 
that have been selected previ- 
ously by inserting small keys 
into holes in a moving cylinder. 
An electric clock mounted in 
a decorative housing on top of 
the radio cabinet provides the 
necessary power to turn the 
selector cylinder. AS many as 
672 separate programs can be 
tuned consecutively within the 
space of one week by the device. 





AUTOMOBILE radios 
are now being dem- 
onstrated at filling 
stations and garages 
when customers 
drive up for gas and 
oil. The demonstra- 
tion radios are fitted 
with rubber-covered 
wire brackets so 
that a set can be 
hung on the door of 
a car. Wires lead to 
a current supply and 
antenna so that the 
motorist can tune in 
a program and hear 
the set in operation 
while he waits for 
his car to be serviced. 





This automatic tuner dials 672 consecutive programs 
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Modern eye-testing machines, like the 
binocular opthalmoscope at the right, 
make it possible to design glasses for 
every need. Below, special right-angle 
spectacles that enable an invalid to 
read while lying flat on the back in bed 


IXTEEN men, every day, were suf- 
fering eye injuries in the plants 
of one California manufacturing 
concern. Compensation-insurance 
rates were soaring sky-high, for many 
of the accidents produced blindness. 
Yet, any suggestion that the men in 
the machine shops wear safety goggles 
was met with howls of protest. Goggles 
were heavy, clumsy things. The men 
wouldn't be bothered with them! 

In desperation, officials called in Dr. 
Arthur Hoare, Los Angeles optometrist. 
Word went out that the company would 
furnish goggles, and that all machinists 
must wear them on pain of dismissal. 
When the streamline goggles arrived, 
the men found them different from 
what they had expected. Made of light- 
weight alloys, the frames were little 
heavier than those of ordinary spec- 
tacles and the armor-plate glass, an- 
nealed like case-hardened steel, was so 
tough you couldn’t break it with a ham- 
mer. Soon the men were proudly wear- 
ing their goggles home from work, for 
each pair was tailored to the individual 
needs of the user. Modern eye magic 
had won another victory in safeguard- 
ing and improving vision. 

If you do desk work, nearly seventy 
percent of your day’s energy is used up 
by your eyes. Strained, tired eyes mean 
inefficiency. With this knowledge, eye 


Modern 


Eye Magic 


GIVES STREAMLINE VISION 


experts now are applying some of the 

latest scientific developments to make 

your day’s eye work easier. Complex 

lenses with many ranges of vision; 

metal-paned spectacles without any 

glass in them; machines to train weak 

eyes or build up undeveloped eye mus- 

cles—-these are among the new devices 

for reducing the daily labor of the eyes. 
If you work in “« modern industrial 

plant, the chances are that the prob- 

lem of eye strain already has been 

studied closely. Your desk top may have 

been rubbed down 

to remove a daz- 

ziing gloss, or 

turned to face away 

from a window. 

Perhaps foot-can- 

dle meters were 

used to point out 

spots where dim 

lighting was mak- 

ing tired eyes, and 


Experts Devise Complex Lenses and New 


Lighting Methods To Guard Your Sight, 


Increase Efficiency, and Reduce Fatigue 


By STERLING GLEASON 


banks of specially selected lamps in- 
stalled where illumination was below 
comfort level. Or maybe the company 
doctor has fitted you with special 
glasses for your particular job. If so, 
you've seen a few results of this new 
knowledge in eye-saving. 

More than a century ago, Benjamin 
Franklin found that carrying around 
two pairs of spectacles was a nuisance, 
so he cut the lenses and rearranged the 
pieces with the upper half for far vi- 
sion and the lower half for reading. 


This is a simpler version of the instrument shown at top of page 
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Today, optometrists have improved on 
his crude bifocals to the point where 
they are grinding three, four, and even 
five different curvatures onto a single 
lens. 

Not long ago, a lathe operator walked 
into the clinic of the Los Angeles 
School of Optometry. ‘“What’s the mat- 
ter with my eyes, Doc?” he demanded. 
“They’re getting so I can’t tell what’s 
going on under the cutting tool without 
sticking my head so close I’m likely to 
get my jumper caught in the ma- 
chinery.” 

Dr. Ernest A. Hutchinson, in charge, 
put him through comprehensive tests. 
‘“‘No wonder you're having trouble!” he 
exclaimed. ‘Your  near-vision lens 
works fine up to thirteen inches, and 
the far-vision part is good beyond twen- 
ty—but between, there’s a seven-inch 
gap—a no man’s land where nothing is 
in focus. You can’t ‘trombone’ a lathe 
to bring it in range, and your eyes 
won't adjust themselves, so we’ll have 
to fit you with glasses that do it for 
them.” 

He prescribed a lens with three cres- 
cent-shaped grindings: a large upper 
section for looking across the room; an 
intermediate range for the normal 
working distance; and a close focus 
for reading the micrometer scale. The 
trifocals answered all the machinist’s 
working problems and gave him eyes 
equal to those of a man twenty years 
younger. 

Bifocals used to be considered “old 
folks’ glasses,’’ but today optometrists 
are putting them on 
young children to “rest” 
the eyes from muscle 
strain and correct near- 
sightedness. Often, too, 
exercising machines can 
aid by actually strength- 
ening weak eye muscles 
and speeding up slow- } 
acting retinas to devel- 
op better codrdination. 
Still another device aids 
in overcoming squinting. 

Two young men who 
wanted to become naval 


aviators failed to pass Spectacles fitted with 
that 


the physical examina- 
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; : auxiliary lenses 
tions. They were advised give high magnifying 


to go to an optometry power for close work 








Tailored light from special lamps like those shown above ease eye strain in modern factories 


clinic. A few minutes each day, spent 
in looking into a mechanical “refrac- 
tor,” soon developed their vision to the 
point where they were able to go back 
and pass the tests with flying colors. 

If you have exceedingly weak eyes, 
don’t worry. You can get a pair of 
glasses resembling small pocket micro- 
scopes or opera glasses, which magnify 
up to twelve times, so that if 
you have only one-tenth nor- 
mal vision you will be able to 
use your eyes. 

Have you ever wished you 
could see around a corner? 
You can, with a pair of freak 
“specs” made with small prisms 
to bend the rays at right an- 
gles.. With them you can look 





Optometry students learn- 
ing to recognize eye de- 
fects with models like the 
one pictured at the right 


Colored photographs of 
retinas, viewed through 
a lens, show students 
abnormal conditions just 
as they would appear if 
seen in an actual eye 


straight ahead and see what is in your 
lap. They are specially made for read- 
ing while lying on your back in bed. 

Then there are the spectacles with- 
out lenses——just the thing for men who 
work around blast furnaces. Photog- 
raphers often experiment with “pin- 
hole’”” cameras which consist simply of 
a strip of film in a box, with a tiny pin- 
hole serving as lens. The same principle 
is applied in the spectacles. Pinholes 
punched into a steel disk act as dimin- 
utive lenses. The iron “glass’’ cuts down 
the intense glare of the open furnace 
and at the same time protects the eyes 
against flying droplets of metal or 
fragments of hot ash. 

This lens also may help a person af- 
flicted with (Continued on page 99) 
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Both pedals and 
handlebars help 
drive this bike 




















Right, front-wheel-drive mechanism 
operated by pumping with the hands 
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by ducts in the 
wing, is led over 
an engine and 
allowed to escape 
from an outlet 











Handlebars Drive 
Bike’s Front Wheel 


TAKING advantage of the 
fact that the average bicycle 
rider bears down with his arms 
on alternate sides of the han- 
dlebars as he pedals along, a 
French inventor recently de- 
vised a bicycle having hinged 
handlebars that are pumped 
from side to side to apply 
power to the front wheel while 
the pedals drive the rear 
wheel. By working the han- 
dlebars as well as pedaling in 
the conventional manner, the 
cyclist is said to add twenty 
percent to his power and speed. 


Cooling System for Plane Engines 
Uses Air Piped from Wings 


How air, caught NTAKE ducts in the leading edges of the wings, and ex- 

| haust flaps below the motors, are features of a new air- 
cooling system for airplane engines invented in England. 
When the plane is in flight, air rushes into the wing open- 
ings, is carried through ducts to circulate around and cool 
the engines, and is then allowed to escape through the 
hinged exhaust flaps, which are opened and closed by a 
hydraulic mechanism controlled by the pilot. The system is 
said to insure efficient cooling, and to permit better stream- 
lining of the engine cowlings. 


Combination 


BUILT into the handle 
of a revolver, an ingen- 
ious combination lock 
prevents the gun from 
being fired by anyone 
who does not know the 
combination. The lock- 
ing mechanism can be 
operated quickly by 
pressing in a definite 
order small finger keys 
set into the butt. The 
novel firearm was de- 
signed especially for 
police use. 
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A British airliner equipped with the novel engine-cooling system. One of the intake ducts, and the outlet of the nearest nacelle, are shown 
. 


Press for Racket 
Has Built-in 
Waterproof Cover 


WATERPROOF cover and 
tennis-racket press are 
combined in one accessory 
recently placed on the mar- 
ket for the convenience of 
tennis enthusiasts. Perma- 
nently attached within the 
press, the cover has a 
pocket that holds four 
balls, and a loop at the top with 
which to hang the racket in a 
locker or closet when not in use. 
The waterproof cover comes in 
a wide variety of colors and 
patterns. 


Unlocks Revolver 





Pressing small finger keys in the 
butt permits the gun to be fired 
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PROPELLED in squirrel-cage fashion, 
buoyant “water wheels” of wood and 
light metal provide a novel water 
sport that is rapidly gaining in popu- 
larity at European shore resorts. By 
shifting his weight from side to side, 





Water-Wheel Racing Is New Beach Sport 


a skillful athlete can steer the huge 
wheel accurately as it rolls along the 
surface of the water. Various sizes 
accommodate from one to four bath- 
ers apiece, and races are staged be- 
tween rival teams. 








Electric Eyes Time Punches 


How FAST does a boxer’s punch travel? Upward 
of forty miles an hour, is the verdict of an elec- 
tric-eye device, developed by General Electric en- 


gineers, which 


measures the time required to 


intercept two light beams about a foot apart. Un- 
trained spectators, matching jabs with a trained 
heavyweight, in recent tests with the unusual 
measuring machine, attained less than half his 
registered “fist speed’”’ of 40.2 miles an hour. 
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This is how a well-behaved bullet 
should look as it hits the target 


Safety Goggles Go On 
at Shake of Head 


SAFETY goggles of new design, which 
fall into place when the wearer merely 
nods his head, enable mechanics and 
welders to protect their eyes without 
laying down their work. A slightly 
more vigorous shake of the head, or a 
flip with the thumb, pushes the glasses 
back out of the way when they are no 
longer needed. The goggles are special- 
ly designed for jobs in which eye protec- 
tion is not wanted continuously. Since 
the user can adjust them while both 
hands are occupied, the dangerous 
temptation not to stop to put on gog- 
gles is removed. 


Rifle Bullets Checked 


by High-Speed Camera 


How a bullet behaves after it leaves 
a rifle is revealed by shooting it from a 
gun electrically wired to a high-speed 
camera, in one of the exacting tests 
that .22 caliber ammunition must pass 
at the Bridgeport, Conn., factory of a 


leading arms manufacturer. A _ bullet 
that turns over in flight, for example, 
loses speed and might make a large 
hole in a target and spoil a shoocter’s 
score. In contrast, the photograph at 
the left shows the flight of a well-made 
bullet speeding in a perfectly steady 
path toward the bullseye. 


Remote-Control Lawn Mower 


SITTING in the shade, a Millersville, Pa., in- 
ventor watches his homemade electric mower 
run around his lawn and cut the grass. A 100- 
foot cable feeds it current, and a control box 
steers it by speeding up either of two motors 


geared to the wheels. 


Lawn mowing de luxe. Two 
motors drive the machine 


Boxer's fist intercepting light beams that gauge speed 
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X Rays Spee 





Dr. P. W. Whiting and his 
scientist wife examining 
wasps confined in bottles 


































Built-in Bookrests 


GLUED to the inside covers of a book, 
novel cardboard rests invented by 
Prof. Ramsay Harris, of Ontario, Calif., 
unfold to hold the book in the proper 
position for easy reading. Made in 
separate strips that are joined to- 
gether with adhesive tape, the book- 
rests lie flat against the inside covers 
when the book is closed. 





How cardboard easels fold into book cover 
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At right, Mrs. Whiting is using a binocular mi- 
croscope to make an enlarged drawing of one of 
the insect subjects. Oval, wasps being stored 











d Up Evolution in Odd Tests with Wasps 


S EVOLUTION brought about and his wife, University of Pennsyl- 
by radiations from the at- vania biologists, who have been bom- 
mosphere? Some light may  barding wasps with X iays in an ef- 


be shed on this 












PASSENGERS in a 
lounge car of the 
new, streamline 
Twentieth Century 
Limited can tell at 
a glance the actual 
speed of the train 
by looking at a 
built-in speedome- 
ter. As shown at 
right, the _ instru- 
ment is set into the 
wall above a model 
of the new locomotives used 
to haul the famous New York 

Chicago express. An odom- 
eter set into the dial shows 
the mileage covered on each 
trip of the famous train. 





Marking Screws 





scientific fort to speed up the gradual process 
theory through experiments of evolution and produce _ radical 
at the Philadelphia laboratory changes in insect strains. By exposing 
of Dr. Phineas W. Whiting wasps to X-ray emanations before 


they were mated, the scientists 
have already produced curious 
mutations, or hereditary physical 
changes, in the offspring—wasps 
with six instead of four wings, 
and wasps with legs instead of an- 
tennas growing from their heads. 






By glancing at ™ 
this instrument, 
passengers can 
see how fast a 
train is going 


FOR replacing a worn or 
broken metal part, marking 
screws now available simpli- 
fy the problem of transfer- 
ring the exact positions of 
hole centers and drill circles 
in the work. Fitted with 
projecting points at their 
centers, the marking screws 
are inserted in holes in the 
old part, which is then laid 
over the new and tapped with 
a hammer. Impressions made 
by the projecting screw 
points are left in the new 
work to serve as guides for 





Screws being set to mark drill centers for a new part drilling. 
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THE ESKIMOS HAVE A WORD FOR IT 


Rolling a Kayak 


Anybody can capsize a - 
kayak, but it takes an 
expert to come back up 





Underwater views, 

taken in a swim- 
ming pool, show how 
Eskimos "roll" a kay- 
ak. A deep, sideward 
pull of the paddle 
turns the boat over 


Using the paddle 

as a lever, he 
gradually pulls him- 
self toward the sur- 
face on the opposite 
side from where he 
went under, to com- 
plete the revolution 















2 Now upside down in 
the water, the man 
keeps the boat turning 
over by "feathering" the 























d blades, or turning them 
F sideways between strokes. 
- oo oe ees ae 

y around hi ety With his body twisted, 
“ water out of the kayak < 4“ the kayak follow- 

> ing his movements, he 

. m breaks the surface of the 
r water. This is the most dif- 
3 ficult part of the stunt, 
D 5 Right side up again. requiring great strength 
i His body dripping, he 
1 regains his delicate bal- 
2 ance. During the maneu- 
y ver, which takes but a few 
, seconds, a nose clip keeps 
. water out of his nostrils 
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Try to sift the facts from the foolishness in the numbered questions below. In each, only 
one of the suggested answers is correct; the others are just camouflage. Make a note of the 
letter corresponding to the answer that you believe to be correct in each case. Then turn 
to page 98 ond compare your results with the list given there and score yourself accordingly 





When a butterfly collector makes a 

catch, he places it in a (a) stuffing 
box (b) cyanide jar (c) grease cup (d) 
Faraday cage (e) hydraulic press. 


A solstice is (a) a pilot’s first flight 

alone (b) an agreement to suspend 
hostilities in warfare (c) a time of year 
when the sun reaches its farthest point 
north or south of the equator. 


To distill a liquid, it must be brought 

to its (a) flash point (b) burble 
point (c) vanishing point (d) boiling 
point (e) exclamation point. 


Glaciers leave deposits called (a) 
ground swells (b) tundras (c) mo- 
raines (d) Voltaic piles. 


5 Your eyes see things with the aid of 
sensitive (a) cubes and pyramids (b) 
rods and cones (c) stars and créscents. 


A screw can be driven into hard 

wood more easily if you (a) file off 
its point (b) rub soap on its threads (c) 
keep it heated with a blowtorch. 


7 A negatively charged electric termi- 
nal is called a (a) pentode (b) geode 
(c) cathode (d) nematode. 


Crosshatching is (a) breeding ani- 

mals of different species to produce 
a hybrid (b) a method of shading used 
by draftsmen (c) what sailors use to 
batten down hatches. 


“High-speed steel” gets its name 

from the fact that (a) it is suitable 
for fast-cutting tools (b) it is manu- 
factured by a practically instantaneous 
process (c) it has been developed espe- 
cially for speedy streamline trains. 


10 Primitive people exchanged mes- 

sages by means of (a) sky writing 
(b) form letters (c) pictographs (d) 
continental code (e) flower language. 
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TELL ME FIRST 
WHAT You'RE GOING 
+o 00 TO ME ! 


] One of our showiest birds, with its 

conspicuous red and black plumage, 
is the scarlet (a) onager (b) tanager 
(c) pillager (d) dowager. 


12 It is considered a mark of good car 

driving to (a) use the reverse gear 
as a brake (b) sound the horn at all 
railroad crossings (c/ set the car in mo- 
tion by engaging the clutch with a 
quick, decisive snap (d) pull in to the 
curb backward when parking in a 
cramped space. 


] Artifacts are often found in (a) 

volcanoes (b) Indian mounds (c) 
inaccurate news reports (d) a state of 
suspended animation. 


] Iron coated with zinc is called (a) 
japanned (b) galvanized (c) Har- 
veyized (d) vulcanized. 


] 5 Bench marks are used by (a) wood- 
workers (b) machinists (c) judges 
(d) surveyors. 


16 Aqua regia is (a) a soothing lotion 
for use after shaving (b) a fuming 
mixture of acids that will dissolve gold 
(c) a brandy distilled from the ferment- 
ed juice of the century plant (d) the 
name for all navigable waters under 
the domain of the King of England. 


] The movable keel of a sailboat is 

called its (a) surf board (b) sea- 
board (c) sounding board (d) center- 
board (e) ouija board (f) punch board. 


18 You can regulate an electric cur- 

rent with a (a) metronome (b) 
comptroller (c) rheostat (d) tripod 
socket (e) pyloric valve (f) Pitot tube. 


] 9 An electric fan makes you feel cool- 

er by (a) reducing the humidity (b) 
lowering the temperature of the air (c) 
evaporating perspiration more rapidly. 


20 The focusing screen of a camera 

is made of (a) smoked glass (b) 
ground glass (c) stained glass (d) spun 
glass. 


2] A mad dog’s bite may transmit 
(a) hypochondria (b) claustropho- 
bia (c) hydrophobia (d) megalomania. 


ye A Geiger counter (a) keeps food 

refrigerated in a delicatessen 
store (b) counts visitors to public build- 
ings with an electric eye (c) shows the 
revolutions per minute of a rotating 
shaft (d) measures radiations like those 
of radium. 


23 A grid leak in your radio set (a) 

should be plugged with solder be- 
fore dripping acid damages your fur- 
nishings (b) is caused by a short circuit, 
which should be located and eliminated 
(c) maintains the grid voltage at a de- 
sired average value. 


2A Divers suffering from the “bends” 

are rushed to a (a) lethal cham- 
ber (b) pump chamber (c) decompres- 
sion chamber (d) cloud chamber. 


25 You would look in an ephemeris to 

find out (a) who is ringing your 
doorbell (b) where Cambodia is (c) 
when the next eclipse of the sun will oc- 
cur (d) whether the back of your new 
suit fits you. 






































style stamen ovary 
pistil stigma 








Can you label the parts of this flower correctly? You'll find their names in the list 
below. Fill in the blanks and compare your labels with the answers given on page 98 


filament 






































calyx sepals ant 
petals cor 
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TIGERS ARE FOUND BOTH IN THE STEAMY <= 
JUNGLES OF THE TROPICS AND ON THE ICY HEIGHTS 
OF THE HIMALAYAS / BUT THEY ARE NEVER NATIVE 
TO TEMPERATE REGIONS / . ogee 
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HERE'S A WORM WITH A FUR COAT, THE SEA MOUS 


HAIRS THAT HELP TO HIDE IT FROM ITS ENEMIES/ 


€, A MARINE 
WORM, HAS ITS UPPER SURFACE COVERED WITH LONG, GRAYVISH 


THOUGH 
SHREWS ARE 
THE SMALLEST 
MAMMALS ON 
EARTH, THEY ARE 
ALSO THE MOST 
FEROCIOUS! 

IF TWO ARE 
CONFINED 
TOGETHER, 
THEY WILL 
FIGHT UNTIL ONE 
HAS KILLED AND 
DEVOURED 
THE OTHER / 
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THE ELECTRIC CATFISH of AFRICA GENERATES ITS 
CURRENT IN ITS GLANDULAR SYSTEM! IT LIVES ON 
FOOD VOMITED BY OTHER FISH WHICH IT SHOCKS / 
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& WW THe GeooveD POISON DAG ER, ALMg 
IDENTICAL WITH THE VENOM FANG OFA ¢ 
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SOME OF THE BEAUTIFUL CONE SHELLS CARRY POISONED 
DAGGERS FROM WHICH THEY CAN EJECT A VENOM 
MORE DEADLY THAN THAT OF A RATTLESNAKE / 

















CERTAIN FLAT WORMS BEGIN LIFE AS MALES, 
AND LATER DEVELOP FEMALE CHARACTERISTICS,/ 
OTHERS REPRODUCE BY SIMPLY DIVIDING 

INTO SEVERAL PIECES/ 








FLOOR CONDITIONER 


Care of highly pol- 
ished wood and other 
floor surfaces is made 
easy by a new inex- 
pensive electric home 
unit. In addition to 
the machine, the outfit 
includes wax, filler, 
cleaner, sandpaper 
and buffing disks, 
steel-wool doughnuts, 
felt pads, brushes, and 
a manual of instruction 


















FOLDING BED. Only twenty-seven 
inches of storage space is required 
by the bed at the right when it is 


folded up as shown. Roller casters as arp. Miglioe 
make it easy to move behind drapes mite “Sanam , 
or into a closet when not in use. : we, ATK, SNE ee a 


Clamps hold the bedding in place 


‘yy Siitehsiad 
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DOUBLE-DECK MATTRESS. Two 
layers of coil springs give extra 
comfort to the mattress pictured be- 
low. The lower deck acts in the man- 
ner of a single mattress, while the 
, Upper deck conforms to every curve 
’ of the user's body. The window in the 
mattress below shows construction 
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TRANSPARENT BAGS FOR TRAVELERS 
Made of cellulose wrapping material, trans- 
parent bags keep a traveler's toilet articles 
and small wardrobe items clean and shipshape, 
while revealing their contents without unwrap- 
ping. The largest size accommodates a pair of 
shoes, while the smallest takes a toothbrush 





WASHING MACHINE IS RUN BY 
VACUUM CLEANER. Hitched to this 
ingenious washing machine, any vacuum 
cleaner will do the family wash. Set in 
a bathtub as illustrated, the wash- 
er is fitted with a turning arm that 
is operated by suction from the cleaner 
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CELLULOSE DOILIES. Transparent moisture- 
proof doilies of cellulose film, printed with 
attractive designs, are both practical and 
ornamental for summer table settings like that 
seen below. Easily wiped clean with a damp 
cloth, they can be used over and over again 
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TIME FOR THE NEXT DOSE of medicine is 
shown by the ingenious prescription-bottle 
cap pictured below. A steel ball, moved in a 
ribbed groove of the molded-plastic cap indi- 
cates the hour or half hour when a dose is due 


SLIDING FIRE SCREEN. At a mere touch of the poker, this built-in fire screen 
slides up into a recess above the fireplace opening. Made of fine bronze screening 
that does not obstruct the firelight, it is counterbalanced by weights like a window 





ELECTRIC SAUCEPAN. Sunk below the surface of a new elec- 
tric range, a special heating compartment accommodates a sauce- 
pan which receives heat from tle sides as well as from the bottom, 
thus speeding up boiling, steaming, frying, and other operations 


VACUUM-CLEANER CORD CONTROL. Awkward dragging 
of the cord is eliminated by a device now supplied with several 
makes of vacuum cleaners. A reel built into the handle feeds 
out cord as it is needed, and whisks it back at a finger's touch 
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Gus Tunes a Car by Ear 


By MARTIN BUNN 


- HERE’S something in the Bible 
about it—or maybe it’s in Shake- 
speare,’”’ Gus Wilson told Harry, 
the young mechanic. “It goes 

something like this: ‘Ears have they, 

but they hear not.’ You’re a funny guy, 

Harry. You'll listen in on one of those 

radio moaners for three minutes, and 

all the rest of the day you'll drive me 
nuts singing the tune. But you'll listen 
to an automobile engine sputtering and 
missing and knocking, and then, by 
golly, you have to take it half apart to 
find out what's ailing it. Learn to use 
your ears, son—they’re standard equip- 
ment on your model, and you need them 
in this business!” 

Harry grinned at his employer. “Take 

it easy, boss,” he said. “I’m just a 

young feller trying to get along in a 

tough world! Now, you—I suppose you 

could sit in there in the office, with your 
feet up on Joe Clark’s desk, and if some 
one drove into the shop in a job with 
its motor missing, you could just tune 
in on it with your ears and spot the 
trouble without even taking your feet 
down and tossing a look at it!” 
““Maybe I could,’”’ Gus admitted plac- 
idly. ‘‘Want to bet me two bits I can’t?” 
“No, I’m not ever going to bet you on 
anything ever again,” said Harry hast- 
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Harry stuck his face through the office 
door and whispered, ‘This would be a swell 
chance for me to call that bluff of yours!" 
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ily, aware from bitter experience that 
wagering with his boss resulted in holes 
in his weekly pay. ‘But I still don’t 
think that you can do it—except maybe 
by a lucky shot in the dark once in a 
couple of hundred times.” 

“Well, we'll see,’”’ Gus said. “I’ve got 
to keep things up to date in the office 
for Joe while he’s away—although all 
the thanks he’ll give me is to say that 
I've balled up his accounts. I'll be in 
there for an hour or so, and if some one 
brings in a car with its engine missing, 
maybe I'll be able to show you why the 
good Lord gave automobile mechanics 
ears.” 

While he wrote out time-and-material 
slips in his big, sprawling hand, Gus 
kept his ears open to what was going 
on in the shop. First, Mrs. Miller drove 
up to the door to leave a tire to be re- 
paired. When Harry sent her on her 
way laughing, after wasting only five 
minutes listening to her chatter, Gus 
grinned his satisfaction and decided 
that his assistant was coming along 
nicely in the art of diplomacy. 

A half hour later, careful George 
Knowles drove up, and Gus heard him 
tell Harry that there must be something 
wrong with his car’s clutch. It was 
making a lot of noise. Perhaps the bear- 
ing had run dry. 
Harry climbed in, 
disengaged the 
clutch, and raced 
the motor. The 
noise persisted. 
“That proves that 
it isn’t the clutch,” 
Gus heard him say. 
“Keep your engine 





running, please, while I take a look.” 
Silence for a few moments, then Har- 
ry’s voice again, now with a note of tri- 
umph in it. “It’s the fan belt, Mr. 
Knowles. It’s slipping, and the metal 
hood defiects the noise and makes it 
sound as though it’s coming from the 
clutch. I'll tighten the belt for you. No, 
you won’t have any more trouble with 
it.” Then Knowles drove away. Yes, 
Harry was learning fast! 

Gus was just finishing his bookkeep- 
ing job when another car was driven 
into the shop. Over the smooth purr of 
its idling engine he heard a woman’s 
voice, and Harry’s louder replies. Then 
the engine was speeded up, and it be- 
gan to pop. Gus’s experienced ear 
caught a sort of regular irregularity in 
its rhythm. ‘Couple of cylinders firing 
when they shouldn’t be,” he thought. 
Then the engine was allowed to idle 
again, and it resumed its smooth purr. 

Harry stuck his face through the of- 
fice door, grinning. “It’s the woman 
who just moved into that big new house 
down the road—Mrs. Oliphant, she says 
her name is,” he told Gus in a whisper. 
“She’s got a honey of a car, with less 
than ten thousand on the speedometer, 
and she says that her engine starts 
missing every time she gets up above 
twenty miles. This would be a swell 
chance for me to call that bluff of yours 
about being able to tell what’s wrong 
with a motor by just listening to it— 
only I haven’t the heart to show you up 
in front of a new customer. You'd bet- 
ter come out and take a look at it.” 

Gus leaned back in Joe’s chair, hoist- 
ed his feet to the desk top, and grinned 
back at Harry. “I don’t need to take a 
look at it,” he _ said. 
“You take the distrib- 
utor head off. You'll find 
a Y-shaped crack in it. 
Drill a hole right where 
the Y branches. Make 
the hole twice as big as 
the width of the crack. 
I'll be out in a few min- 
utes.”’ 

“All right,’’ Harry 
said. ‘‘But it sounds 
screwy to me.” 

Gus sat listening un- 
til he judged that Harry 
had the distributor head 
off. Then he went into 
the shop. 

Harry was examining 
the distributor head, 
and his jaw was hang- 
mg. “20's Set a + 
shaped crack in it, all 
right!”’ he muttered. 

“Drill a hole in it, 
the way I told you,” 
Gus said. While Harry 
was doing it, he turned 
to Mrs. Oliphant. ‘‘That 
hole will fix it so (Con- 
tinued on page 97) 
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We'll Pay $50 in Cash Prizes 
for Best Novelties Submitted 
























of safety matches and see if you) magician, Kenneth Murray. In any case, 
can tear, cut, and bend it into’ send us the best match-comic you make and 
an amusing novelty like one of those’ try for one of the eight cash prizes, amount- 
illustrated. Perhaps you can do even ing to fifty dollars, we are offering to stimu- 
late a little friendly competition 

among our readers. 
Just to get you started, we’ll tell 
HERE‘S ALL THERE IS you how Murray made the horse 
TO ENTERING THE CONTEST and rider. He tore out all but two 
safety matches at either side of the 
book. These he bent to form legs. 


R «= into your pocket for a book better, although these are by that craftwork 


OR the best match-comics received on or 





M — + pred I, hg sys cme Then he removed the cardboard flap 
a a ne ee eee pe eee so that the binding would serve as 
EE, OCT $25 the horse’s body. One match was 

. ushed into one end to form the 

Second Prize Fee Re AES 15 ane a tink anh & due die 
Third Prize Se eT oT FO eT ee ee 5 was used for the tail. Finally, a 
Five Prizes, $1 each.................. 5 match was split to make the rider, 


and another bent to form his arms. 
Each entry must be made from a single ordi- 


nary book of safety matches. No additional 
materials of any kind may be used except 
cement or glue for fastening parts together, 
but lines or markings may be added with black 
ink or colored paints. Only one entry may be 
made by each contestant. 

Because of strict postal regulations governing 
the mailing of matches, each entry must be 
packed in a tightly closed metal box, such as 
an empty cigarette tin or tobacco can, and 
securely wrapped. Any entry that violates these 
requirements will be summarily rejected. 

The contest is open to all except employees 
of Popular Science Monthly. Address each 
entry to the Contest Editor, Popular Science 
Monthly, 353 Fourth Avenue, New York. No 
entries will be returned. The judges will be the 
editors of this magazine, whose decision will 
be final. In case of ties, each tying contestant 
will be awarded the prize tied for. 
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Your friends will find this a lot 
of fun, too, so why not have a book- 
match party? If you wish, you can 
offer small prizes for the best ones 
made. Those who win can then 
enter their match-comics in our 
book-match contest. 












Five suggestions: a 
tongue-popping face, 
horse and rider, boat, 
tortoise, and fencers 
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ROM two to six persons may play 
Finis new game, which goes by the 
odd name of “Chinese checkers” in the 
Middle West. The board may be heavy 
cardboard, plywood, or pressed compo- 
sition wood. The one shown is 20-in. 


Using a guy rope 

from a_ tent to 

draw back a small Py 
tree that has bent 

after a heavy rain ~4'", 
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Tent Guy Rope Straightens 
Small Tree after Storm 


WHEN a small tree bends over in a 
storm, it may often be straightened by 
using a rope, tent peg, and guy-rope 
tightener. As the rope becomes loose, 
tighten it again, and continue until the 
tree is straight.—F. C. 


Building Model Railway Cars 


A GLASS cutter forms an excellent 
scriber for marking out the boards on 
the cardboard sides of model railway 
cars. When small flat cars are being 
built, match sticks may be used for 
making all the small stakes.—A. L. D. F. 


Moves are made as in ordinary check- 
ers, but no pieces are removed from the 
board. Right, drilling the marble holes 


Chinese Checkers 


square plywood with % by 14-in. rabbet- 
ed strips of wood around the edge. Lay 
out the six-pointed star and drill the 121 
holes, 1% in. in diameter. Sand the board 


The holes are ar- 
ranged to form 
a star design. A 
convenient size to 
make the board 
is 20 in. square 





and varnish or shellac it. 


jumped marbles are not picked up. 







Sixty common glazed marbles, in lots 
of ten of a color, are required. One set is 
placed in the ten holes that form a point 
of the star in front of each player. The player who is 
first to move all his men by successive jumps to the 
point of the star directly opposite is the winner. The 
marbles may be moved in any direction on a line, and 
the player may jump his own or other marbles, but 


Light Anchor 
Made from 
Connecting Rod 


BY UTILIZING an old au- 
tomobile connecting rod— 
in this case, one from a 
model-T Ford—it is possi- 
ble to assemble a light- 
weight anchor for a small 
boat as shown below. The 
flukes are made from band 
iron, but the points should 
not be bent up any more 
than shown. The two 5-in. 
long iron rods must be a 
tight drive fit in the wrist 
pin.—J. M. A. 





‘ 


This easily assembled anchor 
for a small boat weighs about 
3 Ib. if made the size shown 


A Leaf-Shaped Mint Dish or Ash Tray 


ATHE and scroll-saw work are combined 
@ in this leaf-shaped dish, which may be 
used either as a mint dish or an ash tray. 
If it is to serve as an ash tray, obtain a 
glass ash tray or coaster from 3 to 3% in. 
in diameter so the hollow portion of the 
dish may be turned to fit. 

The only materials required are a 6-in. 
disk of 1-in. clear-grained maple and anoth- 
er piece 144 by 11% by 2 in. A simple way to 
turn the dish is with a screw center. If a 
small screw is used and the hole is filled 
with plastic composition wood, the leaf vein 
will nearly conceal it. Turn and sand the 
bottom first. Reverse the dish on the screw 
center and turn and finish the upper side. 
Then draw the leaf outline on the top. Pre- 
pare a 6\4,-in. disk of soft wood 7% in. thick, 
and cut a 54-in. circle from the center. Use 
this ring to support the edges of the dish 
while you cut it on the scroll saw. Cut a 
handle from the 4-in. maple to fit the dish. 
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Although it has the appearance of being 
carefully carved, this mint tray is made 
almost entirely on the lathe and jig saw 


The handle is attached with glue 
and %-in. No. 20 brads, driven as 
shown by the arrows. 

The veins of the leaf can be light- 
ly carved or burnt with a pyro- 
graphic pen. Two coats of shellac, 
lacquer, or varnish, well rubbed and 
protected with a coat of wax, will 
give a satisfactory and durable 
finish. Felt may be glued on the un- 
derside.—EDWARD J. HOBERT. 








SCRAP WOOD 
USED TO SUPPORT 
EDGE WHEN 
SHAPING ON 
SCROLL SAW 


Cr044 Section 
ee of Leaf Dish 
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Sailboat Mast 


ASSEMBLED WITH THREADED BRASS RODS 


LIGHTWEIGHT hollow mast 
A of the type used on the rac- 
ing sailboat Blackcat* can 
be completely assembled with the 
aid of just one 4-in. C-clamp. 
While the mast shown in the draw- 
ings was designed for a slightly 
larger (16-ft.) boat, only a little 
alteration of dimensions is re- 
quired to build one shorter or long- 
er, as required. 

Fir and spruce are suitable ma- 
terials. When you have the four 
pieces dressed to size, chisel out the 
sidepieces at the point where the 
sheave will come. Metal plates, 
1, in. thick, are mounted here 
with countersunk screws. The 
tips of the filler strips are cut off 
sufficiently to permit the inser- 
tion of the sheave, and a small 
block, 1% in. thick, is cut to take 
their place. One side and the two 
filler strips are then placed in 
position, and the three filler 
blocks are cut to fit. 

Next obtain some waterproof 
casein glue and 12 ft. of \-in. 
threaded rod in short pieces, say 






3 ft. long. Coat all surfaces to be 
joined with glue for about half 






Screwing the 
threaded 
brass rods 





¥ pieces and filler you reach the unglued section, spring 


the length of the mast, beginning 
at the masthead. Assemble and 
put the C-clamp at one end. Draw 
the tip up tight and with a drill slight- 
ly smaller than the threaded rod, bore 
a hole vertically down through the side- 


*For complete instructions and plans for the 
Blackeat, see ‘‘Racing Sailboat Blackcat’’ (Pop- 


through edges 


strips. Set a short 
length of the 
threaded brass rod in a hand drill or 
auger bit brace and screw it down 
through the hole until it comes flush 
on the other side. Saw off the sur- 
plus rod. Remove the C-clamp, re- 
clamp it on the other edge, and repeat 


the remainder of the mast apart and 
saturate the edges with glue. 

Allow the mast to lie on a perfectly 
flat surface at least two days in dry 
weather. A coarse file can then be 
used to dress off the short, protrud- 
ing ends of the brass rods. Round off 
the corners of the mast, set the sheave 
and stay tangs, and apply two coats of 
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TAPER ENTIRE LENGTH 


Fillet Strips 


(MAKE 2, 1" STOCK 
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FOR FORESTAY TANG " 


the process. Place the rods along the 


SPACED 12" TO 16" 
15" IN FROM EDGE 


on 12- to 16-in. centers. When = spar varnish.—K. F. KEITH. 
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Details of Masthead 


Assembled mast, the main pieces, and details of construction. Made ot fir, it weighs only 55 lb. in comparison with 86 Ib. for a solid mast 
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New | Sailing Rig 


| GIVES CANOE GREAT SPEED 


UILT by a City Island, N. Y., canoeist, the novel 

sailing rig illustrated has proved fast and efficient. 
The 17-ft. canvas cruising canoe on which it is used 
is always up among the leaders in races for this type 
of craft. 

The most important feature is the extension of the 
mainsail boom, to which the jib is attached. The ex- 
tension holds the jib out when running before the 
wind, as both mainsail and jib swing together. 

Other features include a loose-footed mainsail and 
roller-reefing device for the jib. Instead of being fas- 
tened all along the boom, the mainsail is attached 
only at the fore-and-aft points of the foot, which al- 
lows the sail to form a better pocket to catch the 
wind. The reefing device enables the jib to be rolled 
up on a dowel in a stiff breeze. These changes also 
minimize the chance that the various sheets will be- 
come tangled, and make both sails somewhat easier 
to handle.—WALTER GOTTLIEB. 
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Repainting a Rowboat 


BEFORE attempting to repaint a row- 
boat, scrape and scrub off all accumu- 
lations of marine growth and dirt, and 
let the hull dry thoroughly. It is no use ap- 
plying paint over moist woodwork. Fill 
any open cracks and holes with calking 
cotton dipped in paste white lead or, if 
small, with white-lead putty.—V. J. 


Bicycle Speedometer Serves as Boat Log 


A PATENT log for a boat may be _ brass is available, split a 4-lb. sink- 
made as shown from an old bicycle’ er lengthwise and rivet to the spinner. 
speedometer. The spinner, of ‘%-in. To calibrate, establish a measured mile 
brass or copper, is attached with about along the shore by consulting a sur- 
50 ft. of heavy fishline. If only thin’ veyor’s map, make a test run in both 
directions, and find the boat speed in 
miles per hour. By trial and error, give 
the spinner blades more or less twist 
until the same speed is registered on 
the dial. On long trips, especially out 
of sight of land, the log is handy for 
computing actual mileage, and is a 
prime requisite for navigation by dead 
reckoning.—J. E. Guy. 





Scale on Binoculars 
Aids in Focusing 


IN PILOTING small cabin cruisers at 
night, many yachtsmen use binoculars 
to identify buoys, range lights, and oth- 
er navigational markers. It is not easy, 
BE AA ph however, to steer a straight course with 
> £7 IY 7- one hand and juggle the binoculars in- 

‘id ~ | to clear focus with the other. To avoid 





: this difficulty, I hit upon the following 
5 GALV. method: 

PIPE On a very clear day, I focused on 
objects at several convenient known 
distances, from 500 feet up to infinity. 
When each object was brought to a 
clear focus, an identifying mark was 
scratched on the sliding barrel next to 
‘ the housing case, as shown. It is now 
a simple matter to hold the binoculars 
next to the binnacle light, twirl the ad- 
justing screw, and set the focus to any 
desired distance.—F. K. 


WASHER OR 
—~, SHOULDER | 
: TURNED ON 4 
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The speedometer may be fastened rigidly or, 
for greater accuracy, mounted so as to swivel 





| POSITION OF 
LEAD BODY IF LIGHT 
SHEET BRASS IS USED 
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V-Block for Band-Sawing 
Cylindrical Pieces 


BAND-SAW blades are frequently bro- 
ken when an attempt is made to cut a 
cylindrical or irregularly shaped piece 
of wood. That is because the piece has 
a tendency to roll quickly against the 
blade when the cut is started. The dif- 
ficulty can be avoided by using a wood- 
en V-block, as illustrated above, to 
serve as a cradle for the work and 
enable the cut to be controlled.—B. H. 





Painted Dots and Dashes 
Identify Electric Wires 


PRIMARY and secondary wires of un- 
marked transformers can be distin- 
guished by using quick-drying lacquer 
to paint the International Morse Code 
letters P and S on the respective wires, 
or on the transformer near the ter- 
minals. The letter S is represented by 
three dots; the letter P by a dot, two 
dashes, and a dot. In a similar way, 
other telegraphic characters can be em- 
ployed for marking purposes. 


WHEN a pattern has to be cut with 
tin shears in fairly heavy sheet metal, 
it is often difficult to relieve the pres- 
sure on the handles quickly enough to 
prevent overrunning the cut. If the 
shears are held as shown at the right 
and an extension arm is fastened to the 
upper handle with two bolts, the cut 
can be controlled much more accurate- 
ly and positively because comparatively 
little pressure has to be exerted. Do 
not, however, use this set-up to force 
the shears to cut heavier metal than 
can be cut by the usual method, as it 
would ruin the shears. 
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The weight of the dog 
makes the sign bob up 


HIS bed for a 


Dog Bed Has Automatic “Don’t Disturb” Sign 








small house dog 
never fails to cause 
amusement because 
as soon as the dog 
gets into it, a sign 
bobs up with the 
legend ‘‘DO NOT 
DISTURB.” 

A shipping box of 
the right size was 
obtained, the bottom 
was raised 44 in., 
the ends and front 
cut down, and the 
scroll design sawed 
on the sides and ends. 
The sign and moving 
parts were then at- 
tached as shown in 
the mechanical drawings and adjusted 
to operate ‘smoothly by pressing down 
the hinged piece in the box. 

When completed, the bed was sanded 





How to Start a Screw 


Ww 









m SHAPE CUT 
. BY HAND 


CUT BY USING 
EXTENSION ARM 


2 ot BOTTOM 
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How the dog bed is assembled and a detail of the sliding sign 


smooth and given a coat of flat paint 
followed by one of white enamel. The 
corners were painted black to help hide 
the nail holes..-GEORGE MILLER. 


in an Awkward Place 


A SCREW can be held 
firmly on a screw driv- 
er for starting it in 
a tight place by the 
simple expedient of 
closing the slot suffi- 
ciently to make the 
screw-driver blade a 
light drive fit. This is 
done by placing the 
screw loosely in the 
vise, head up, and tap- 
ping the head until it 
will stick on the blade. 

G. F. LAMPKIN. 





The extension arm enables a cut to be stopped without overrunning 












An Easy Way to Turn 


ANY sniall parts required 
in model making can be 
shaped on the lathe, but 
when ordinary methods 

of chucking and turning are em- 
ployed, the work calls for considerable 
skill on the part of the craftsman. The 
method illustrated is a new and easier 
way to make turnings from hardwood 
dowels while they are held in special 
chucks. As the dowels are always per- 
fectly centered and have no rough 
corners to be removed, this system not 
only reduces breakage, but also enables 
the worker to make ship-model masts 
and yards—something that is hardly 
possible on the lathe by any other method. 

Two different chucks are required, 
one for the headstock and the other 
for the tailstock. The one for the head- 
stock is constructed first. A piece of 
wood about 1% in. thick is fastened 
to the faceplate and turned to a di- 
ameter of 314 in. The face of the block 
is trued, and a turning tool is used to 
bore a hole in its center. The depth 
of this hole should be the same as the 
length of the threads on the lathe spin- 
dle and its diameter slightly less than 
that of the threads. 

The turning is removed from the 
lathe, the faceplate being left upon the 
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block. After the threads of the spindle 
are started into the hole in the block, 
the tailstock is placed so that its sleeve 
fits into the spindle-thread hole in the 
faceplate. As the block is screwed onto 
the spindle, the tailstock sleeve is ad- 
vanced, thus insuring a perfectly cen- 
tered turning. 

Now the metal faceplate may be re- 
moved, and the face of the block turned 
true. A recess 214 in. in diameter and 
144 in. in depth is turned in this face. 
A%-in. hole is then bored the rest of 
the way through the block. A number 
of disks 1% in. thick are turned to suit 




















Shaping e mode! belaying 
pin from a hardwood dowel 
with a too: made trom e 
small file. Two special 
wooden chucks are used at 
headstock and tailstock to 
hold the dowel firmiy and 


center it wit precision 


A socket is turned in 
the headstock chuck as 
shown below to receiv 
various inserts. Each 
insert is drilled with 
the utmost care to take 
a standard size dowel 
as illustrated at right 


this recess. Each of these is fitted into 
the faceplate block, and a groove is 
turned in the circumference where the 
insert emerges from the block. Three 
small screws are inserted into the face- 
plate block with washers that fit into 
the groove in the insert. If one side of 
the washers is filed flat, the screws 
need only be loosened and the washers 
turned to permit the insert to be re- 
moved. 

Each of the inserts is drilled for a 
different size dowel. The sizes most 
commonly used are \%, 4, 5/16, %, 
and % in. A clamp-screw hole is 


At left, how the headstock 
chuck is screwed outo the 
lathe spindle. The tail 
stock sleeve is set 

the spindle-thread hole of 
the attached faceplate to 


nsure accurate alignment 


How to Make Masts, Yards, 
Guns, Deadeyes, Stanchions, 
Belaying Pins, and Similar 
Small Fittings from Common 
Hardwood Dowels or Rods of 


Type Metal or Other Alloys 
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Model Pa rts By HOWARD R. HEYDORF 


drilled in each insert, and the screw 
made from a 3/16-in. bolt with a wing 
nut and an ordinary nut locked to- 
gether to permit tightening. It may be 
necessary to use another screw on the 
opposite side to prevent the dowel from 
being forced out of line. 

The chuck for the tailstock is turned 
between centers to the shape shown. 
The measurements for the taper shank 
may be taken from the regular dead 
center. To permit accurate fitting of 
the turned shank, it is lined lengthwise 
with black crayon and inserted into the 
socket in the tailstock. As it is re- 
volved, the high places are plainly 
marked with black rings. These are 
then sanded? The chuck is next fitted 
into the headstock spindle and drilled 
for the dowel. 

If desired, instead of making a chuck 
for each size dowel, a number of turn- 
ings may be made with the correct 
size hole in one end and a shank to fit 
the tailstock chuck on the other end. [i———.M—aiai—elis 
A small metal pin may be inserted be- Pe Nrougn tse 
tween the parts to prevent their re- 
volving. 

Straight, uniform dowels of the de- 
sired size should be selected for turn- 
ing. One end is fastened in the head- 
stock chuck, and the other end slipped teks used. tec al 
into the tailstock chuck. When possi- Sen ward. Thic unite 
ble, this end should be lubricated with avoids subjecting the 
wax or oil. It is best with these small work to any <ide stra 
turnings to have no more of the dowel 
exposed between the chucks than nec- 
essary. 

On repetition work a long length of 
dowel may be used by extending the 
extra part through the spindle. As it is 
used up, a new length may be pulled 
through the chuck, thus eliminating 
chucking waste. Fine tools for this 
small work can be made from dis- 
carded three-corner files of a length 
from 6 to 8 in. These are honed and 
used in the (Continued on page 91) 


n. tapering such parts 
as the yards for a ship 
coars sandpaper 

with F rey-Kol ahake 

take the side 


> as shown below 














Turning down the end of 


a ship-mode! yard Tc 


to bear against a tack 





driven into the chuck 





Right, how a sandpape 








Three flat-sided washers enable 
the inserts to.be changed quickly 











To avoid having to make a 
separate tailsto chuck 
for cach size dowel, one 
chuck is used with several 
different adapters or cups 


The shank of the ‘ailstock 
chuck is lined with black 
The necessary dowe! stock for making soft- § ? crayon to aid in tapering 
metal parts may be prepared by casting an vi 2 Se t so that it will fit the 





alloy of low-melting point in paper tubes Bi ei 54 if . ailstock sleeve perfectly 
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Refreshment bar 
in the form of a 
huge drum made 
by Mr. Post, one 
of two projects 
submitted by the 
Wood-Ridge 
club. At right is 


a view of the rear 


with all the com- ¢ 


partments open 
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These Four Clubs] | 


NATIONAL 


PRIZE 





WINNERS SELECTED 





IN THE 


ME NP IRE RO 


OSES ay 


John Nichols, chairman of the Guild's board of trustees, presents 
the craftwork plaque to Harold Post, president of the Wood-Ridge 
(N. J.) Homeworkshop Club. At right is William Aitken, treasurer 


as 


OR outstanding achievements in civic activi- 

ties, craftwork, club programs, and radio 

broadcasting, POPULAR SCIENCE MONTHLY is 

awarding silver plaques to four clubs in the 
National Homeworkshop Guild. These clubs, se- 
lected from among more than 260 clubs by a great 
national contest (see P.S.M., Nov. ’37, p. 101), are 
listed above. Their victory entitles them to first 
place on the honor roll of the Guild. 

Reports of what all the competing clubs accom- 
plished in the six-months period (October 1, 1937, 
to April 1, 1938) brought expressions of amaze 
ment from the judges. No better evidence of the 
value of the home workshop hobby could be given, 
they declared. 

Members of the Jacksonville (Fla.) Home- 
workshop Club won the civic activities award 
through a highly commendable philanthropy. 
They built 147 novelties, toys, and odd pieces of 
furniture, all of which they put up at public 
auction. More than 300 persons, who had seen 
the articles displayed in a hardware store win- 
dow, crowded into the meeting room to make 
their bids. The sale netted $222. With the 
money the club purchased 159 pairs of shoes, 
115 wool sweaters, 48 pairs of socks, and 47 
pair of pants. These were distributed through 
Parent-Teacher Associations to needy children 
in twelve local schools. 

In the craftwork division the Wood-Ridge 
(N.J.) Homeworkshop Club submitted descrip- 
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.| Lead the Guild 


1938 HOME WORKSHOP ACHIEVEMENT CONTEST 


— =) 6S 





tions of two projects although only one 
entry was required. The projects were 
a set of six walnut dining-room chairs 
made by George N. Schalk and a re- 
freshment bar built in the form of a 
huge drum by Harold W. Post. These 
easily surpassed the other entries in 
the craftwork division, and either one 
would have entitled the club to the 
prize, so the judges awarded the craft- 
work plaque to Wood-Ridge and en- 
graved sterling silver medals to the 
two men. 

Beautifully presented in a scrapbook 
with walnut veneer covers and a red 
plastic binding, the report of the In- 
dependence (Mo.) Homeworkshop 
Club immediately caught the eye of the 
judges. As they turned the large 
pages (each measured about 13 by 16 
in.), they marveled at the variety of 





Left, winning entry in the program divi- 
sion. 


excellent programs given during the 
six months. The club began its sea- 
son with a demonstration of how to 
use a spindle shaper. This was fol- 
lowed at subsequent meetings with 
demonstrations and talks on wood 
carving, metal turning, foundry prac- 
tice, etching and engraving, metal 
spinning, wood turning, model ,rail- 
roading, and lacquer finishing. The 


The covers are of walnut veneer 





members also visited an archery- 
equipment concern and a cabinet shop, 
and saw a talking moving picture at a 
dinner meeting. The plaque for the 
best club programs therefore goes to 
Independence. 

Transcriptions of five radio pro- 
grams won a special award for the 
Lexington (Ky.) Homecrafters. Mem- 
bers gave talks over Station WHAS of 
Louisville. The entry was 
submitted in the civic activi- 
ties division, but the judges 
decided it merited an extra 
plaque. Only three awards 
—for civic activities, craft- 
work, and club programs— 
were originally announced. 


George Schalk 
receives his craft- 
work medal from 
Mr. Nichols. At 
right, one of the 
six chairs he built 








This stack of shoes, sweaters, socks, and 
pants was purchased with money raised 
at a public auction of articles made by 
the Jacksonville (Fla.) Homeworkshop 
Club. The clothing was distributed through 
P.-T.A. groups to needy school children 
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the 


support the cutting head of a flex- 
ible shaft by means of a junked tele- 
phone extension arm or lazy tongs as 
illustrated. The arm was obtained for 
a few cents from a local telephone 


Fo routing and wood carving, I 





Dog Opens Screen 
Door with Nose 


‘ AANY steps have been 
M saved in our home by 
the simple screen-door open- 
er illustrated. This enables 
our bull terrier to open the door from 
the outside by pushing his nose behind 
the metal plate. The dog enjoys this 
because the door had baffled him for 
months. He quickly got the idea after 
two or three trials when one person 
held him with his nose behind the plate, 
while another called him from inside. 


Lazy Tongs Guide Cutter 


FOR ROUTING AND CARVING 


An old telephone ex- 
tension arm enables 


cutter to be guided 
with great accuracy the 


company shop. Some- 
what similar lazy tongs, 
made as luggage car- 
riers, can also often be 
obtained from auto re- 
pair shops or junk 
yards. 

It so happened that 
the semicircular brack- 
et on the end of the 
arm conformed exactly 
to the head of my flex- 
ible shaft, so I merely 
hold the two together 
as shown. The cutter 
may be raised and low- 
ered during the rout- 
ing operation by loos- 
ening the grip enough 
to enable the head to 
be moved up or down. 
I find it easier to guide 
cutter over the 


flexible-shaft 


work in this way than 
to move the work about on the table 
of a drill press. The cutter can easily 
be swung to reach any part of work 
as large as 3 or 4 ft. square, and the 
depth can be regulated with one hand 
without stopping..—A. H. WAYCHOFF. 





To open the door from the outside, the dog pushes his 
nose behind the brass plate, which projects at an angle 


The attachment is \%-in. brass, 5 by 8 
in., decorated with an arent bull 
terrier cut from 1/16-in. stock. It is 
screwed firmly to the edge of the door 
as the normal height of the dog’s nose. 
The plate is bent to project outward at 
an angle of about 30 deg., and the outer 
corners are rounded.—C. W. HOUGH. 


Gning Printed Game Cards a Durable Finish 








OME games require the use of print- 
S ed cards, which become soiled and 
dog-eared with continued use. To pre- 
vent this, it pays to coat the cards 
when new with clear lacquer or spar 
varnish. A drying board should be pre- 
pared by driving pins into a board and 
cutting off the heads. Arrange the pins 
so that three will support each card. 
Then use tweezers to hold the cards 
while immersing them for a few sec- 
onds in lacquer or varnish. Let them 
drain and lay them on the pins to dry. 
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Comical Pipe Rest Cut 
from Thin Wood 


THIS amusing pipe rest can be jig- 
sawed in double-quick time from scrap 
material. Cut the figure, base, and 
hand from 14-in. thick wood, sand them 
thoroughly, and assemble with glue and 
brads. Apply a coat of flat paint or 
prepared enamel! undercoat, and follow 
with two coats of enamel in the desired 
colors. The original ‘Tipsy Tim” figure 
was dressed in black shoes, suit, hat, 
and tie, and was mounted on a rich 
orange-colored base. Glue a piece of 
felt underneath the base.—C. L. S. 


Heat-Resisting Solder 
for Commutator Work 


THE armature of a heavily loaded 
motor or a generator which has been 
boosted to a very high output may heat 
to such a degree that the solder in the 
riser slots melts and permits some of 
the leads to be thrown out of place. A 
recurrence can generally be prevented 
by using solder of a higher melting 
point, such as one containing two or 
even three parts of lead to one of tin. 
This solder is of somewhat inferior 
conductivity, but the loss is negligible 
in this case.—W. C. W. 





A solder of three parts lead to one of tin 
repairs an armature that tends to run hot 
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Two fine examples of Javanese rod puppets with faces carved to represent ceremonial masks 








AVANESE rod puppets are 
ape simple in construction, easy to 
manipulate, and quite different 

Aes from the modern types of hand 

' puppets and string marionettes 
sly described in POPULAR SCIENCE 
MONTHLY*. 

The two puppets illustrated above 
are genuine Javanese, obtained on a 
world cruise by Mrs. Irene Mulholland, 
mother of John Mulholland, the magi- 
cian. They are above the average of 
Javanese native arts, and the heads are 
exquisite bits of wood carving. 

Javanese rod puppets are displayed 
by native showmen known as “Du- 
langs,”’ whose plays are all based 
on ancient religious dramas and 
rites, the cycle being called ‘““‘Way- 
ang Golek.”’ Although the puppets 
are limited in action, their articu- 
lation is such that they can repro- 
duce the weird, intricate motions 
of the Javanese ceremonial dances. 
The faces are not true features, 
but rather ceremonial masks, 
while each bit of carving in the 
ornate headdress has some special 
significance. 

Any reader can make similar 
puppets for his own amusement 
from odd bits of wood with little 
more than a pocketknife for a 
tool. The Javanese style may be 
followed, or the same construction 
may be used with heads of a more 
familiar kind. 

The torso is carved in one piece 
as shown, nicely rounded and 
smoothed off, then drilled to take 
the center rod loosely. Between 
the shoulders, a larger hole is 
bored or cut into which the neck 
will fit and revolve freely. 

The upper and lower arms are 
carved without respect to anatomy 
or detail. They are quite loosely 
jointed at the elbows and shoulders 
with string. The hands are ab- 
stract, but if the proper angle to 
the wrist is observed, they are 
most expressive when in motion. 
The rods for manipulating are 14 








*For detailed instructions in regard to 
conventional marionettes, hand puppets, 
stages, scenery, and lighting effects, refer 
to ‘‘How to Make Your Own Marionettes’’ 
(Popular Science Publishing Co., Inc., New 
York, price 50 cents). 
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How the parts of a rod 
puppet are cut out aad 
assembled. 
broken-away view to show 
method of manipulation 





in. long and loosely joined to the 
hands with string. In the original 
Javanese, these rods are thin bamboo, 
but thin wires or pieces of umbrella 
ribs would be less conspicuous. 

The head is carved from one piece 
of wood, and the extreme arch of the 
neck gives the figure poise and person- 
ality. The neck is drilled a snug fit 
for the center rod. 

Coloring is a matter of personal 
taste. In the examples illustrated, the 
neck, torso, and arms are gilded, and 


the projections at elbows and wrists 
enameled red. 


The face is chalk- 













































I 


At right, a 





WEIRD DANCING 


Operated by Rods 
Instead of Strings 


By 
LESLIE P. GUEST 


white, with black hair and eyes, and 
red lips. The headdress includes a 
gilded crown lined with red. Top and 
back parts are shiny black, while the 
decorations are red, gold, and two 
shades of green. Glass-bead pendants 
ending in fuzzy red pompons hang from 
the front of the ears. 

The figures are costumed in hand- 
made batik, the pattern a _ reddish 
brown. The skirt is rolled and sewed 
above the ledge of the waist, thus giv- 
ing some fullness to the figure below 
the hips. The skirt should extend about 
3 in. down beyond the end of the rod. 

To operate, hold the center rod 
with one hand inside the skirt. 
The other hand holds the two 
arm rods, and with a little prac- 
tice, these may be manipulated 
separately or in unison. This 
same hand can twist the shoul- 
ders, while a quick twist on the 
center rod will move the head 
from side to side. If you raise 
your hand until you can reach the 
base of the torso and push this 
up and down on the center rod, 
the puppet will appear to duck 
her head. 

. To complete the illusion, op- 
erate your puppets from behind 
a screen, the upper edge forming 
the stage. These figures can also 
be used to advantage in a Punch- 
and-Judy or hand-puppet stage. 
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of making model firearms. 


ter the size of the real rifle. 
model is made en- 
tirely of wood ex- 
cept the barrel, the 
leather sling, and 
the parts otherwise 
marked. The barrel 
is a 16-penny nail 
with a small hole 
drilled in the end. 

The bolt is carved 
separately and 
glued and nailed 
on. There is a nail 
through the bolt 
handle to help 
strengthen it, as 








"VERY man who has served in the United 

States Army, the National Guard, or almost 
any military organization in this country is familiar 
with the appearance, weight, and other characteris- 
tics of that famous weapon, the Springfield rifle, 
otherwise known as the United States rifle, caliber 
.o0, model of 1903. It is therefore one of the best 
possible subjects for the many amateur craftsmen 
who are taking up the fascinating hobby 


The accompanying drawings are the ac- 
tual size of a scale model that is one quar- 
The original 
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Sketches of the bolt 
mechanism, front sight, 
and upper band group 









CHARLES 
HOZIER 


everyone who picks up the 
model is certain to finger the 























bolt. The sight-leaf slide bind- VV 
ing screw and the windage 
screw on the rear sight are bu 
both cut from hardwood and ly 
glued into holes drilled in the ap 
whittled sight. The sight it- co 
self is all part of the wood pli 
from which the stock is made. fre 
More details are indicated on the draw- to 
P a ings than the average model maker is like- ar 
y ly to wish to include on so small a model, wiz 
but it is easy to simplify the parts to any dis 
degree desired. A visit to a local armory us 
to examine one of the rifles will be found 
helpful. th: 
The lower sling swivel is of %-in. brass, ae 


fastened in a recess in the stock with two 
screws. In the sling itself I punched only 
the holes necessary to keep it in place. 

It is best to make the stock and wooden 
parts of walnut. After sanding the stock 
to a perfect finish, dampen it to raise the 
grain, let it dry, and sandpaper it again 
very lightly with fine paper to remove the Aa 
raised fibers. Warm the wood slightly, 
brush on warm raw linseed oil, and let it 
stand for twenty-four hours. Apply wal- 
nut-colored paste wood filler and rub off in 
the usual way. Let dry overnight and 
sandpaper lightly. Now mix boiled linseed 
oil and genuine turpentine in equal parts 
and brush on a coat. Repeat this once a 
day until the surface becomes somewhat 

: ; gummy, indicating that the wood is well 
the moder which is filled with oil. Then rub with felt until a 
of the rifle itself, beautiful, dull polish is obtained. A little 
Minor details may be  fuller’s earth or rottenstone may be used 
omitted, if desired in polishing. (Continued on page 87) 








Full-size drawings of 
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3 
A photograph of Mr. Hozier's model with a clip of real cartridges lying in front to T 
show the comparative sizes. The stock is walnut; the barrel, a common 1|6-penny nail n 
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OODEN pulleys are easy to make, 
economical, and generally useful, 
but it is difficult to fasten them proper- 
ly to the shafting. If metal hubs are 
applied, this drawback may be over- 
come and the construction much sim- 
plified. Fortunately, hubs can be made 
from the small flexible couplings used 
to connect shafting end to end. These 
are available at small cost in many 
sizes, and each consists of a rubber 
disk and two castings. The latter are 
used for hubs. 
Cut a disk of wood slightly larger 
than the diameter of the finished pulley, 
rmount it on the lathe faceplate, and 











STOCK TO BE 
CUT INTO 
SMALL BLOCKS 


~ LEATHER 
FACING 





U-SHAPED PIECE 
SLIPPED ON RIP FENCE 


This simply made addition to the rip fence 
makes it impossible for the blocks to jam 
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FITTING 


Metal Hubs 
Wooden Pulleys 


N}) 


li the belt to be used. 


The hub, which is one half of a flexible shaft coupling, 
is centered on the turned pulley with the aid of a dowel 





TO 


turn the surface true. 
Reverse the disk, turn 
the other surface, and 
turn the edge to suit 


Bore a hole from 1/64 
to 1/32 in. larger than 
the shaft, and taper the 
end of a 3-in. long 
wooden dowel rod to fit 
the hole snugly. Force 
the dowel in place and 
turn the exposed por- 
tion to the exact diam- 
eter of the shaft. Slip 
a hub over this, mark 
the positions of the two 
projections, and drill 
the pulley to receive these projec- 
tions. These holes should be of a 
size to fit the projections approx- 
imately. Then drill two _ holes 
through the flange of the hub at 
approximately 90 deg. from the 
projections, and attach the hub with 
heavy wood screws. 

Remove the pulley, detach the 
hub, remove the wooden arbor, and 
replace the hub. Then place the 
pulley on a short length of shaft- 
ing, tighten the set screw, and 
mount a second metal hub on the 
other side of the disk in the manner 
just described.—AMos SCOTT. 











Pulley for 34 to '/-in. V-belt. Left, as used on 
low-speed jack shaft made from grinder stand 


Safe Way to Cut Small Blocks on a Saw 


F A NUMBER of small blocks have 

to be cut off on a circular saw, it 
pays to make a U-shaped piece to 
slip on the rip fence as shown. 
This will keep the blocks from jam- 
ming between saw and rip fence 
and perhaps flying back to hit the 
operator. The extra piece is best 
cut from %-in. plywood to avoid 
splitting. It should be about 1% 
in. wide if for a small saw, with 
the cut-out made slightly wedge 
shaped so the piece will not be 
loosened by vibration. The face of 
the shorter leg should be covered 
with leather.—B. P. SEWARD. 






















Flowerpot Brackets Add 
Color to Bare Walls 


ODERN flowerpot brackets have two 
M advantages over window boxes: they 
are more pleasing to the eye, and removing 
the plants for cold weather is a simpler 
procedure. 

Four designs are illustrated, all of them 
very easy to build. In Fig. 1 below and also 
illustrated above is a design that harmo- 
nizes well with a wooden structure, but if 
painted, it is also adaptable to stucco or 
brick. 

The simple corner bracket shown in Fig. 
2 is effective where windows are so placed 
as to leave considerable blank wall area at 
the corner. Shallow bay windows are im- 
proved in appearance by the shelf arrange- 
ment in Fig. 3. 

Garage doors as a rule are designed for 
utility only, but the plainest of them can be 
made attractive with twin brackets, as 
shown in Fig. 4. The brackets should be 
painted a bright color, such as orange, ap- 
ple green, or Chinese red, to contrast with 
the garage door.—HI SIBLEY. 
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Fig.4 Relieves Monotony of Plain Ga'rage Doors 


A wide window bracket, a small corner bracket, a 
design for bay windows, and garage-door brackets 


67 












\ 


» 
4 






4 


\\\\ 











SCRAPER 
BLANK 

















CT ee 

















ROLLER, 









SCOOP UNDER ROOF STRAP 
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Scraping leaves and sediment from 
a gutter. Right, details of the 
two different types of tools used 


By 





J. D. GARFIELD ye 















ROOF STRAP 
—— | 
— fo] — 
LOADED SCOOP MOVED 
BACK, UP AND READY | DON 
P— TOBE SWUNG OUT scoop, 


SECTION A-A 


| SCOOP MOVED 
OVER ROOF 

STRAP TO 

RELOAD 





IN DUMPING 
POS/TION 








/ / ROOF STRAP 








HEN the eaves troughs or 

gutters of a house become 

clogged, cleaning them is a 

time-consuming, exhausting, 
and sometimes hazardous task. It in- 
volves, especially on a house more than 
one story high, raising and shifting a 
heavy ladder many times, climbing it 
repeatedly, and reaching out as far as 
possible to the right and left to scrape 
out the leaves and refuse by hand. 

The same work may be done in safety 
and comfort from the ground by mak- 
ing a long-handled cleaning tool of one 
of the types illustrated. The principal 
materials required are two or three 
12-ft. lengths of % by 2-in. furring 
strips or roof laths, as they are some- 
times called; two sawed-out disks to 
serve as rollers, 1 in. thick and 3 in. in 
diameter; two sheet-metal (tin) disks 
4 in. in diameter to serve as flanges; 
and a 26- or 28-gauge sheet-metal strip 
14 in. by 2 ft. 6 in. 

For eaves troughs of the box type or 
wooden gutters, it is sufficient to pro- 
vide a stiff brush similar to a whisk 
broom and a simple spring-pressed 
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scraper. These are used alternately. 
Their lengthwise movement pushes the 
refuse ahead and discharges it over the 
side. 

Gutters of the metal type, supported 
by metal straps from above, are more 
difficult to clean because it is impos- 
sible to roll the cleaning tool continu- 
ously along them. In this case a long, 
trowel-shaped scoop must be made and 
hinged to an overhead supporting mem- 
ber as shown in the rectangle above. 


i 
















LONG-HANDLED SCRAPER 


Cleans Eaves Troughs 
FROM THE GROUND 


This tool is first rolled along and under 
a roof strap, picking up as much refuse 


7 as there is in the section of the gutter. 
yy Second, it is retracted from under the 


strap and slightly raised by a cord at- 


_2 tachment to a horizontal position, the 


cord being made fast to the lower end of 
the long jointed pole. Third, the entire 
pole and the scoop with its load of 
refuse are raised slightly and swung a 
quarter turn, over the side of the eaves 
trough, then lowered sufficiently to en- 
able the notched pole support shown in 
the drawings to be hooked on the outer 
edge of the gutter. Next, the cord is 
released to enable the scoop to drop to 
a dumping position. 

To repeat the operations, the scoop is 
raised to a horizontal position by the 
cord, and the pole is lifted and swung 
to its former position. It is then car- 
ried over the next roof strap, and the 
scoop is lowered inside the gutter. 

Note that a lip extending along one 
side of the scoop is turned over as in 
section A-A. 

Since the pole must be kept perpen- 
dicular in use, a special bracket must 
be made as illustrated below when it is 
necessary to reach over a kitchen ex- 
tension, porch roof, 
or other obstruction. 
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SCREW AND 
WASHER 











EXTENSION 








Method of reaching 
inaccessible gutters 


Keeping Paintbrushes Soft Between Coats 


PAINT and varnish brushes 
can be kept in good condition 
for several hours between 
coats, or if one has to leave a 
painting job for a time, by 
wrapping them in heavy pa- 
per as shown and pouring 
enough turpentine into the 
paper pocket to wet the bris- 
tles thoroughly. The brushes 
will remain pliable, ready for 
use.— BROOKS HILL. 
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Lathe Chucks Speed 
Drill-Press Work 


ITHER three- or four- 
E jawed lathe chucks 
can often be used to 
advantage for drill-press 
work. The chuck nose or 
adapter is removed, and a 
flat board % or 1 in. thick 
is bolted in its place, the 
holes in the wood being 
countersunk for the bolt- 
heads. The board can be 
cut away where necessary 
to clear screw heads or 
bolts in the chuck. Some- 
times the work is chucked 
in the usual way. At oth- 
er times, if there is a hole 
through the work, a bolt 
or machine screw may be 
made fast to a 1-in. thick 
steel plate held in the 
chuck jaws. Chucks are 
very useful for work in 
which many flange holes 
have to be tapped.—oO. S. 





Cutting Stock at Angle 
with Power Hack Saw 


IT 1S frequently necessary to cut 
stock at an angle with the power hack 
saw. This may be done easily and ac- 
curately by placing a small piece of 
scrap iron in the vise alongside the 
piece to be cut at an angle and slightly 
above it, as illustrated above. This ex- 
tra piece will act as a guide and hold 
the hack-saw blade true when it starts 
into the angle cut.—W. C. 


SEPTEMBER, 1938 









Lathe chucks are especially useful for hold- 
ing work in which many flange holes have to 
be tapped. Left, the board bolted to back 











A Jig for Slotting Heavy Sheet Metal 


UTTING straight, narrow slots in 

heavy gauge sheet metal may be 
done rapidly with the homemade jig 
illustrated. It may also be used for 
trimming rough edges of large sheets 
and squaring up stock, or for cutting 
designs. 

The jig consists of two pieces of 
square cold-rolled stock, 14% by 1% by 
6 in., with slots cut in each end to ac- 
commodate the bolts. Adjustments are 


Left, the tool, which 
in this case was made 
from an old round file, 
is held at an angle. 
Below, parts of the jig 


made by means of spacing washers. For 
close work, a separate cutter for each 
size is necessary, but for all other op- 
erations any narrow cutter will do. 
After a center line has been laid out 
on the work, a ‘hole is drilled ut each 
end equal in diameter to the thickness 
of the cutter to be used. The work is 
then laid on the jig, and the cutter is 
placed in one of the holes and struck 
just hard enough to drive a _ short 
tongue of the _ stock 
down between the two 
bars; this is to hold the 
work in the jig while 
the cut is made from 
the other end of the 
line.—R. G. BULLARD. 
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Welding Sheet Iron 


WITH OXYACETYLENE 


ITTLE practice is required 
* to learn to weld sheet 
iron of 14 gauge or lighter 
with the oxyacetylene torch. 
If the sheet iron is dead soft, 
no preparation is required, 
but if it is hot-rolled—and 
this is by far the most com- 
mon variety—it is neces- 
sary to peen the edge of the 
sheets lightly in order to 
overcome the tendency of 
the metal to warp when the 
flame is applied. 

The steel box illustrated, 
which is the housing of a 
public-address amplifier, is 
made of 16-gauge stock. 
The sides are blocked in po- 
sition and the whole is 
spotted together at inter- 
vals of about 2 in. as shown. If the 
metal tends to warp, allow it to cool 
before making more spots. It is best 
to start at a corner and continue the 
spotting in the same direction around 
the seam. 

The flame is held at about a 15-deg. 
angle to the seam, and the filler rod is 
held in a similar position from the oth- 
er side. When both edges of the seam 
are molten for about ‘'. in., the filler 
rod is brought into contact with the 
work and the seam filled for that dis- 
tance. When all the seams are spotted, 
start at a corner and follow the same 
procedure completely around the seam 
in the same direction and without in- 
terruption. 

For this job a No. 2 tip is used with 
a ig-in. diameter filler rod. The size of 
the flame depends on the operator’s 


Old Desk Lamp Supports 
Shop Magnifier 


SMALL, delicate mechanisms such as 
electric clocks and meters are difficult 
to clean or repair properly without 
some kind of magnifier. A jeweler’s 
however, is so short in focus 
that the work must be held too close to 
permit certain tools to be used. For 
this type of repair, a better arrange- 
ment is to mount a 4-in. reading glass 
on the arm of an old desk lamp. 


glass, 
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Spotting together the 


parts 
steel 


a 1l6-gauge 
The spots 


are spaced about 2 in. 


apart. 


torch 


When ordinary hot-rolled sheet metal is to 
be welded, it is necessary to peen the edges 
lightly to prevent difficulty from expansion 


skill. Set a pace that will not tire you; 
then regulate the flame so you can just 
keep the metal melted. In this way you 
will make a tight weld, and it will have 
a regularly rippled surface. 

Until you are experienced, it is best 
to make the welds with the work level, 
but after some practice, you may run 
side seams and verticals. No one but an 
expert, however, should attempt to 
start at the top of a seam and weld 
downward. 

Unless some special requirement calls 
for it, the metal to be welded must be 
kept free from all traces of foreign 
metals, especially tin and lead. Galvan- 
ized iron, nevertheless, may be welded 
because the galvanizing is burned off 
before the iron is heated to the melt- 
ing point, except in the case of very 
thin sheets.—W. C. CHENEY. 


Note angle of 
and filler rod 


After being spotted, all seams are com- 
pletely welded in a continuous operation 


Placing eae Castings on a Drill Press 


HEN a large, flat casting like the one 
illustrated has to be placed on a drill- 


press base, the natural tendency is to lift 
or roll it, but that requires two men and is 
heavy work. With a two-wheeled truck, one 
man can easily set the 400-lb. casting for 
drilling the flanges. He can also remove it 
with the truck and ease it to the floor. 


With a two-wheeled truck, one man 
can set this 400-Ib. casting on the drill 
table for drilling holes in the flanges 
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LD luggage carriers of the lazy- 
tongs type, used on car running 


boards, can be adapted to form a mov- 
able tool shelf for the garage. Fastened 
to the ends of a simple wooden shelf, 





Cleanser Curtains Car 


HOUSEHOLD cleanser, rubbed on the 
windows of an automobile with a damp 
cloth, provides temporary curtains 
when the car is used for changing 


clothes at a bathing beach. The cleanser 
is easily removed by wiping the win- 
dows with a dry cloth.—H.A.W. 





SANDPAPER, 
GLUED ON 


Tube -Patching Rougher 


A HANDY “rougher” for preparing 
inner tubes for blow-out patches can be 
made from sandpaper and a wooden 
sewing-thread spool. Cut out several 
disks from a sheet of sandpaper and 
apply them to the spool ends with glue 
or shellac.—H.A. 
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Useful Hints for Motorists 


POA ININISLNG 
YODA 





Shelf mounted on old 
luggage carriers ex- 
tends from the wall 


two of the spreaders are attached to 
the garage wall so that the shelf can be 
pulled out to a handy position for the 
home mechanic working over a car 
motor.—A.H.W. 


Caster Removes Dents 


DENTS in car fenders can be removed 
without hammering or marring the fin- 
ish with a homemade tool consisting of 
a heavy turnbuckle with a sturdy fur- 
niture caster fitted into one end. As 
illustrated below, the turnbuckle is 
placed against a wood block, adjusted 
until the caster meets the underside of 
the dent, and worked back and forth 
from below as it is periodi- 
cally lengthened.—W.H.A. 














How the caster is mounted for rolling out dents 


Suction Cups Fit Ladder for Car Washing 





The cups are bolted to U-shaped pieces of 
strap iron attached to the top ladder step 


Dust Mop 
Is Handy 
Polisher 


LAST-MINUTE 
polishing of a car 
before setting off 
for a drive can be 
done safely without 
fear of getting dirt 
or grease on your 
clothes by using an 
ordinary long-han- 
dled dust mop to do 
the job. Be sure to 
use anew mop, how- 
ever, not one that 
is saturated with 
floor polish or wax, 
which would dull 
the polish on the 
carbody.Amopfor_ | 
the purpose may- | 
be kept always at L 
hand.—M.P. 





Last-minute polishing can be done easily without soiling the clothes 


SUCTION cups attached to the top 
step make it possible to lean a step lad- 
der against a car while washing it, with 
little danger that the ladder will slip or 
that the top step will scrape and mar 
the body finish.—K.M. 


Patches Silence Door 


BY CEMENTING ordinary rubber tire 
patches to the jamb of a car door you 
can eliminate any play between door 
and jamb that may be causing annoy- 
ing rattles in the latch.—W.H. 








71 





» 


A stick with a nail at the end for gathering specimens of alge from ponds 


EXT time you are out for 

a walk or a drive, take 

along a few small bottles 

or jars with tight-fitting 

caps, and collect some of the green 

scum that floats in the water of ponds, 

lakes, and stagnant pools, and that 

clings to the rocks of almost any 

stream. You can easily transfer small 

masses of the scum to your jars with 
the aid of a stick a yard or so long. 

You may think this scum an unsightly 

mess, but under your microscope it will 

reveal itself to be marvelously beauti- 

ful. Besides, you can learn, among oth- 

er things, how nature anticipated a 


New 


modern invention by some millions of 
years. 

Pond scum is made up of countless 
slender filaments or threads of alge, 
among the simplest of plants. These 
threads, some of which are branched 
while others are simple strands, are 
very much like vegetable beads. They 
consist of rows of cylindrical cells 
strung together end to end. Although 
connected, these cells really are rugged 
individualists, for when separated from 
the chain, they continue to grow and 
reproduce just the same. 

Threadlike alge are among the eas- 
iest objects to study with the micro- 


PREPARING ALGA SPECIMENS 
FOR EXAMINATION 


At the right, specimens taken from a jar 
are being placed in a shallow dish for 
rough examination, as at left to deter- 
mine whether the desired forms are pres- 
ent. Below, selected strands have been 
placed on a slide and are be- 
ing stained with iodine. Lower 
right, shaking blue-green alge 
in chloroform and water to re- 
veal presence of chlorophyll 


Scum from Stagnant Pools 
Yields Dainty Threadlike 
Plants That Are Fun To 


Study with the Magic Lens 


By 
MORTON C. WALLING 


scope. All you need do is to place a few 
strands on a clean slide in a drop or 
two of water and add a cover glass. So 
abundant is the supply of material that 
you seldom need to make permanent 
mounts. Algze can be found even in 
winter, in ponds and streams. The fila- 
ment kinds, although more difficult than 
others to cultivate, can be kept for some 
time in an aquarium or in laboratory 
jars. Simply place some pond water 
containing the alge into a jar, and add 
an inch or so of solid material from the 
pond bottom. 

Today you hear much about trans- 
parent cellulose film being used to 
wrap things°of many kinds—chewing 
gum, cigarettes, Christmas packages, 
bathing beauties, and pianos. This cel- 
lulose wrapping material has _ been 
available to human beings for only a 
relatively few years, yet nature, the 
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Gardens 


champion of inventors, used it ages ago, 
and still employs it in great quantities. 

The cells of the alge threads are 
proof of this. Each is wrapped in a film 
of transparent cellulose. This material 
forms much of the outer membrane of 
the cell, and probably has a lot to do with 
protecting the contents against outside 
conditions. In some of the threads, you 
will see empty cells, in which the cellu- 
lose capsule is clearly visible. These 
cells probably were emptied by some 
water creature that lives on the plants. 
In fact, you can observe such tiny ani- 
mals apparently feeding on the cell 
contents. 

The cell walls of such plants as Spi- 
rogyra, one of the most beautiful forms, 
are not simple films of cellulose. There 
are, in addition, layers of cuticle and 
mucilage outside the cellulose, and a 
lining of cytoplasm, or outer cell mate- 
rial inside. But you probably will not 
be able to see these different layers 
with your microscope. 

The protoplasm inside the cell con- 
tains such things as the cell nucleus, 
usually in the center; vacuoles, or liq- 
uid-filled cavities; and chromatophores. 
The chromatophores, or color-bearing 
bodies, are often the distinguishing 
features of an alga plant. For instance, 
Spirogyra gets its name from the green 
spiral bands encircling the cells on the 
inside, and forming a beautiful pattern. 
In other kinds of threadlike plants, the 
chromatophores are arranged like stars, 
strings of beads, plates, and disks. 

In some of these simple plants there 
are, within the green-colored material, 
small bodies called pyrenoids. Research 


Algee plants from a 
mass of lake scum. At 
left is a filament of 
the common Spirogyra 


has shown that these bodies are sur- 
rounded by starch, and that they con- 
tain albumen. Their purpose is not 
known definitely, but it is thought that 
they form reserve stores of food. 
There are so many kinds of alge— 
some 10,000 species are known—that it 
would be impossible even to name them 
all here. The filament types are numer- 
ous and abundant. Spirogyra is one of 
the best known and easiest to find. The 
average Spirogyra filament is about 
the diameter of a human hair, and each 
cell is about four times as long. The 
entire filament averages about five cen- 
timeters (nearly two inches) in length. 


EXPLORED WITH 
YOUR MICROSCOPE 


Below is a resting spore in the 
filament of a fresh-water alga 





Other hairlike alge that you may en- 
counter include Genicularia, which has 
spiral chromatophores resembling those 
in Spirogyra but is considerably small- 
er; Zygnema, characterized by two star- 


shaped chromatophores in each cell, 
and usually found near the surface of 
water; Gdogonium, which often has a 
membrane marked with sharp ridges 
and grooves running across one end of 
cell; and Pithophora, which forms rest- 
ing spores that are bulb-shaped, dense, 
and considerably larger in diameter 
than regular cells. 

Pond scum is green because of the 
presence of (Continued on page 96) 
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HERE'S A HANDY MICROSCOPE ILLUMINATOR THAT'S EASY TO MAKE 


Fes a six-volt doorbell transformer, an old flash-light aS a , 







case, and a radio-dial lamp, you can make a microscope 

illuminator that will prove useful in examining many 
kinds of subjects. As shown in the illustrations, the two ends 
of the flash-light case are combined to form a lamp housing 
which is mounted on the transformer as a base. For even 
diffusion of light, grind both surfaces of the flat ‘“‘lens’’ with 
moistened abrasive powder to give a ground-glass effect. 
Clips soldered to the lamp hold color filters. 










ONE SIDE OF 4 i 3 - 3 at : " 
LAMP GROUNDED ‘ : 
com @ 








Adjustment is made 
by loosening the 
knurled nuts hold- 
ing the strips of 
metal that form 
the lamp support. 
Left, close-up of 
illuminator with 


es color filters on | 
zy 
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How the illuminator is assembled and mounted on the transformer 
























ls Water 
Always Wet 


Simple Home-Chemistry Tests Prove 
That It Is Not, and Show Us That 
| "i Many of Our Other Familiar Beliefs 
Be hauareo IRE - - J About Everyday Things Are Wrong 


——— 


This simple experiment shows you how glass can become an electrical By RAYMOND B. WAILES 


conductor—under certain conditions. Heat accomplishes the trick 








" LASS is a nonconductor of extends from the end of its glass tube. will continue to arc through the molten 
electricity.”” Mighty few peo- Plug in the extension cord and screw glass at the gap between the two wires. 
ple would ever dream of the lamp bulb in the socket. The experiment also works if both tips 
questioning that statement. Hold the exposed wire tip against the are enclosed in their glass tubes. Then 

And it is true-—usually. But the fact outside of the tube enclosing the other you can try pulling out the softened 

remains that you can make electricity so that only a single wall of glass tub- glass, like taffy, a fraction of an inch. 

run right through a strand of glass, and ing separates the copper tips, and apply The glass remains molten and the cur- 
light a lamp, in your own home labora- heat with the flame of a Bunsen burner _ rent keeps flowing. Though the indicat- 
tory. or an alcohol lamp, preferably the form- ing lamp bulb grows dimmer as the arc 


Other easy experiments will show’ er. Presently you will observe a yellow _ is lengthened, it stays lit, showing that 
you that water is not always wet; that glow in the glass separating the wires. hot glass will conduct electricity. 

a widely held belief about the way that With continued heating, the glow be- Either direct or alternating current 
soap cleans things is all wrong; and comes a white arc, caused by electric may be used for the test just described. 
that, with the advantage of an amateur current flowing through the heated The arc is a brilliant one and it is best 
laboratory at your disposal, you can glass. Now you can remove the tubes to shield your eyes from it with sun 
afford to be a little skeptical about un- and wires from the flame. The current glasses or tinted goggles. 

qualified statements that many peo- An interesting side light of this 
ble accept without question. experiment is the fact that the Ccop- 

Take glass, for example. Insula- per wires are electrolytically de- 
tors are made from it. Certainly it stroyed and unite chemically with 
must be an electrical nonconductor. the glass. When the tubing has 
It is one of the best, in fact, if you cooled, look at the part where the 
add just a few qualifying words are occurred. You will find the glass 
‘at ordinary temperatures." What colored green. An oxide of copper 
happens when glass gets hot will be is the coloring agent. Repeat the ex- 
interesting to test. periment with wires of other metals 

For a source of electricity, the reg- than copper, and you will be able to 
ular 110-volt house supply will do produce glass of different tints. 
nicely. A lamp bulb of sixty to 100 How does soap clean your hands 
watts will indicate any flow of cur- and clothes? Here again, a little 
rent, and will keep it within reason- healthy skepticism about widely ac- 
able bounds. cepted ideas is in order. 

Attach a short length of electri Many people, including chemists, 
wire to one of the terminals of a have long believed that soapy water 
lamp socket. Connect the other sock- removes grease by dissolving it. A 
et terminal to one of the pair of strong alkali would certainly do so. 
wires of an extension cord having an 3ut tests have shown that any alkali 
attached outlet plug. This will leave existing in soap would be so dilute 
two free ends of wire. Remove the that it couldn’t possibly dissolve a 
last two inches of insulation from grease spot. What actually happens 
each one, leaving the copper wires when clothes are rubbed with soap 
bare. Then thrust the ends into is that the soap forms an “emulsion” 
pieces of glass tubing, which will Lampblack in plain water fails to penetrate the with the grease. In other words, the 
serve as insulating handles, so that filter. But if soap is added, lampblack clings to it, soap penetrates the grease and 
the cleaned end of one of the wires passing through, showing one way that soap cleans breaks it up into minute droplets, 


es] 
an 
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with which it forms a cohesive mix- 
ture. Separated from each other and 
from the cloth by soapy water, the 
droplets of grease are easily washed 
off. 

As for the way that soap removes 
solid particles like soot, that is an- 
other story, which you can readily 
investigate for yourself. 


ELECT a pair of flasks with a 
S capacity of 250 cubic centimeters, 
or about a glassful, apiece. Half-fill 
each flask with water and add to it 
several grams, or about a spoonful, 
of a sooty material such as lamp- 
black or very finely powdered char- 
coal. Jeweler’s rouge, which’consists 
of ferric oxide, can also be used; you 
can make it for yourself by heating 
ferrous sulphate in a porcelain evap- 
orating dish or crucible, or in the lid 
of a tin can, until the preparation 
becomes entirely red. 

To one of the flasks, only, a gram 
or two of soap powder or a small 
piece of soap should now be added. 
Shake both flasks for half a minute. 
Then filter half the contents of each 
flask, through separate filter papers 
placed in funnels, into test tubes. The 
filtrate from the flask containing soap 
will contain some of the soapy mate- 
rial, while the filtrate from the soapless 
flask will be clear. Let the remaining 
liquid in each flask stand for half an 
hour. At the end of this time you will 
find the soapy liquid is still dense and 
opaque; the liquid in the other flask will 
be clear and transparent, the soot hav- 
ing settled to the bottom. 

All this becomes understandable when 
you realize that soap forms a “‘colloidal”’ 
solution in water. That is, part of the 


With the "“oil-cracking” plant below 
you can make the little-understood 
“firefly glow’ in your laboratory 












Water will not readily wet powdered charcoal 
dumped on its surface, causing it to stay afloat 


soap is not dissolved, but is suspended 
in the water in the form of tiny solid 
particles. Evidently the soap particles 
and the soot particles stick to each oth- 
er so strongly that the soot goes 
through the filter with the soap instead 
of clinging to the pores of the filter 
paper. The theory is confirmed when 
you find soot particles still suspended 
in soapy water, after half an hour, 
while in clear water they settle to the 
bottom. It is this cohesion between 
soot and colloidal particles of soap that 
overcomes the tendency of the dirt to 
cling to other surfaces, such as your 
skin or clothing. Thus soap really has 
two distinct actions— it emulsifies grease 
to make it easy to 
wash off, while colloi- 
dal soap particles stick 
to the soot and carry 
it off bodily. 

That water is not 


a — ee 


Turning down the set 
screw of the radio 
ground clamploosens 
the stopcock safely 


always wet makes an entertaining 
demonstration. A familiar version is 
the parlor trick in which lycopodium 
powder is sprinkled on the surface of 
a bowlful of water. Then you can 
thrust your hand right into the wa- 
ter and withdraw it perfectly dry. A 
little film of air, adhering to each 
grain of powder, effectively prevents 
the water from reaching the skin. 
Shop workers encounter the same 
effect when they try to form a paste 
by adding water to certain kinds of 
powdered glue, or to the so-called 
“jron-cement” powders. At first, the 
water simply refuses to wet the pow- 
der and is shed in drops until the 
mixture has been forcibly ground to- 
gether for some time. A simple short 
cut, however, is to add a drop or two 
of alcohol to the powder before mix- 
ing it with water. The alcohol dis- 
places the film of air and allows the 
water to come in contact with the 
solid material. 
A little experiment in physical 
chemistry, illustrating the same phe- 
nomenon, shows strikingly that some 
substances are much more easily wet 
than others. Grind up some glass in a 
mortar with charcoal or lampblack, 
taking care to protect your face from 
flying particles of glass. This may be 
done by covering the mortar during the 
grinding with a rather heavy cloth 
about eight inches square, having a hole 
cut in the center for the pestle. From 
a small sieve or beaker, sprinkle the re- 
sulting charcoal-glass mixture upon the 
surface of water in a tall vessel such 
as a graduated cylinder or beer glass. 


HE transparent particles of glass 

will separate magically from the 
charcoal, instantly sinking through the 
water to the bottom of the vessel. Float- 
ing on the surface of the water, the 
charcoal remains behind. The glass is 
readily wet, while the charcoal clings 
to a film of (Continued on page 94) 









Clamp Loosens Glass Stopcocks 


HEN the stopcocks of separatory funnels 
and burettes become frozen in their | 

sockets, they can be loosened by applying pres- 
sure with a small, radio ground clamp, as 
shown. The large-shouldered end of the socket 
should rest upon the twin legs of the clamp, 
which are padded with adhesive tape. Tighten- | 
ing the screw gently should then force the stop- 
cock out. If it is stubborn, let it remain under 
tension several hours, and it will often pop out. 
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ROVIDING a handy tobacco humi- 
dor and a pipe rack, as well as 
an efficient four-tube broadcast 
receiver, the smoker's radio illus- 

trated will form an attractive and use- 
ful addition to your den. Operating on 
either alternating or direct current and 
requiring only a short antenna and no 
ground, the outfit can be plugged into 
any outlet and used on a desk, a side 
table, or a mantelpiece. 

Because of the small aluminum chas- 
sis (1144 by 3% by 5‘. in.) used, stand- 
ard midget parts were employed 
throughout the circuit. Even the loud- 
speaker is a dwarf measuring little 
more than three inches in diameter. 
Electrodynamic speakers of this type 
are available at most radio parts sup- 
ply houses and give surprisingly good 
tone. Due to their small size, the out- 
put transformers for these speakers 
(also midget in size) are not mounted 
directly on the framework, but are 
sold separately. As a glance at the 
photographs will show, I mounted the 
unit to one side of the speaker, direct- 
ly beneath the antenna coil. 

The coils used in the set are also of 
the midget variety. Since unshielded 
coils of that size are not very com- 
mon, it will be necessary to purchase 
two shielded units and, with the aid of 
a screw driver, remove the shielding 
can. The antenna coil is mounted above 
the chassis to one side of the loud- 
speaker, while the radio-frequency coil, 
connecting the radio-frequency tube to 
the detector tube, is mounted under- 
.neath the chassis, directly behind the 
volume control. 


6J7GT 
cele] Balap) 


CHASSIS 


I6MFD.8MFD| GT GT GT 





Midget tubes and parts are used in assembling the four-tube A.C.-D.C. circuit 


Smoker’s Rad 


HAS HUMIDOR AND PIPE RACK 
By Frank Tobin 


A real desk companion—tobacco humidor, -six-place pipe rack, and radio combined 


The volume control has a resistance 
of approximately 20,000 ohms and has 
a built-in switch. Care must be taken 
to buy a volume control with a maxi- 
mum diameter of not more than 1% 
in., otherwise it will not fit on the 
chassis. In series with the volume con- 
trol is a small 14-watt, 300-ohm re- 
sistor. 

Ordinary wafer-type tube sockets 
cannot be used in this design as the 
tubes are placed so close together that 
there is no room for the conventional 
mountings. Instead, a new kind of 
socket requiring no mounting screws 
was used. These sockets, no larger in 
diameter than the base of a tube, are 
held in place by a tempered spring- 
steel ring. They can be obtained to 


25A6GT 


~—- 
FIELD COIL 
mrelelerel ty 


fit any chassis measuring from .030 to 
.065 inches in thickness. And the thick- 
ness of the chassis must be specified 
when buying the sockets. 

Designed specially for use in midget 
sets, the tubes used in the circuit are 
a new development (P.S.M., July ’38, 
p. 78). Fitted with octal bases they 
are no larger than the all-metal types. 
In order to facilitate the wiring and 
grouping of the parts, the tubes are 
not arranged in the usual fashion along 
the chassis, the power pentode 
(25A6GT) being mounted between the 


4 


Some idea of the com- 
pactness of the set 
can be gained from 
this photograph of 
the complete chassis 
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TWO-GANG! 
TUNING 
CONDENSER 


two radio-frequency pentodes (6K7GT 
and 6J7GT). 

No filter choke is used, a one-watt, 
5000-ohm resistance being employed 
instead. This, of course, results in a 
considerable saving of space. 

Additional space is saved by the use 
of “dual-section” cartridge condensers. 
These are plainly indicated in the wir- 
ing diagram and consist of two fixed 
condensers mounted in the same card- 
board container and provided with a 
common ground connection. 

The cabinet may be easily con- 
structed at home. All necessary di- 
mensions are given in the sketch. The 
wood used was %-in. pine. When as- 
sembled, the cabinet was first given a 
coat of orange shellac to close the 
grain. After that a single coat of 
brown enamel was applied over the en- 
tire exterior. The interiors of the top 
and bottom compartments were coated 
with ivory enamel. 

To prevent the heat of the tubes 
from drying out the tobacco in the 
built-in humidor, it will be well to fit 
a rectangular sheet of thin asbestos to 
the roof of the cabinet. Although the 
asbestos is pliable and not difficult to 
fit, time may be saved by installing it 
before completing the cabinet. 
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How the parts are 
placed. The loud- 
speaker is a midg- 
et dynamic unit 


The top compart- 
ment can be used 
for cigarettes or 
your pipe tobacco 











Two-gang tuning condenser, .00036 
mfd. 

Antenna coil. 

Radio-frequency coil. 

Midget volume control, 20,000 ohms. 

Dual electrolytic condenser, 8 and 16 


mfd. 

Dual electrolytic condenser, 5 and 5 
mfd. 

Tubular electrolytic condenser, 12 
mfd. 


Dual tubular condenser, .1 and .1 mfd. 





WHAT YOU WILL NEED 


Two tubular condensers, .01 mfd. 
Fixed mica condenser, .0003 mfd. 
Fixed mica condenser, .001 mfd. 
Fixed tubular condenser, .1 mfd. 
Fixed resistor, 300 ohms, % watt. 
Fixed resistor, 30,000 ohms, % watt. 
Fixed resistor, 2 megohms, % watt. 
Fixed resistor, 400,000 ohms, % watt. 
Fixed resistor, 500,000 ohms, % watt. 
Fixed resistor, 600 ohms, % watt. 
Fixed resistor, 5,000 ohms, 1 watt. 
Line cord and resistor, 185 ohms. 


Miscellaneous.—Aluminum chassis, cabinet, midget tubes (four), special thin 
sockets, loudspeaker, output transformer, knobs, etc. 
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ADIO receivers in one room of 
R a home can be tuned from any 
other room with the use of a new 
portable remote-control unit that 
is not connected by even a single 
wire with the set itself. Essentially 
a compact, battery-operated short- 
wave transmitter, the control unit 
has a dial marked with the call let- 
ters of eight broadcasting stations. 
When the dial is twirled to a par- 
ticular station, the unit sends out 
electrical impulses that operate re- 
lays in the main set to tune it to 
the desired station. The portable 
tuner will not control any other set 
than the one to which it is adjusted. 


Portable remote-control unit. By twirling 
the dial, a user can tune a receiver any- 
where in the house, as illustrated above 


Filter Condenser Is Matchbook Size 


AMONG the miniature ra- 
dio parts now available to 
the builders of compact ra- 
dio receivers and transmit- 
ters is the midget filter con- 
denser shown at the left. 
Little larger than a book of 
matches, the tiny unit is 
available in a complete 
range of capacities. 





Holder Dispenses 
Record Needles 


NEEDLES for use in phono- 
graphs or radio record-player 
attachments are automatically 
dispensed by a novel device just 
marketed. When a user presses 
down on the top of the cup- 
shaped dispenser, a new needle 
rises through a central slot, 








A Page of New Radio 


Plug-in air condenser and 
base for mounting 
The plates are removable 


Fixed Condenser Plugs 


FIXED air condensers, constructed along 






In 


the lines of plug-in coils, are now available 


to radio amateurs. 


Just over two 


inches 


square, the plug-in condensers have plates 
that are readily removable, making it possi- 
ble to increase or decrease their capacity. 


New Interference Analyzer 


WITH a new interference 
analyzer, it is a simple mat- 
ter to determine just the right 
condenser to _ silence 
noises caused by an electric 
motor or similar appliance. 


In use, the analyzer 
is plugged into the 
lighting circuit and 
the appliance is in 
turn plugged into-it. 
When the control 
knob is adjusted to 
cut out the _ loud- 
speaker noises, a dial 
shows the capacity 
connected into the 
circuit and indicates 
the condenser that 
should be used. 











Magnets Form Odd Rack for Tools 


LARGE horseshoe magnets salvaged from junk heaps are 
used by a Salem, N. J., radio repairman as a novel rack for 
holding screw drivers, pliers, and other tools neatly in place on 
his workbench. Mounted side by side on a board, the magnets 


where it is easily grasped be- Needle comes up through slot are tilted at an angle to allow easy access to the tools, as 
tween the fingers. when holder top is pressed Shown in the photograph above. 
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to perplex the handy man and pro- 
fessional painter alike. Here are 
some questions of general interest re- 
cently received from readers, together 
with answers by one of the country’s 
outstanding experts on painting and 


finishing. 
* house began to peel and scale after 

only a year. The painter did the paint- 
ing on the south side during a light rain, but 
claimed this made no difference so long as 
the surface was not moistened. | inclose 
photos and paint scale. 

While I should not permit paint- 
A ing during a shower even on pro- 
tected surfaces, the failure in this case 
was not due to moisture but to a great 
amount of soot or dirt, apparently from 
soft coal smoke, which practically de- 
stroyed adhesion. This was revealed by 
microscopic examination. Why proper- 
ty owners will put good paint over 
dirty surfaces is something I shall nev- 
er comprehend. It will be necessary to 
burn off this trim, prime, dry hard, and 
give two coats of finish paint for a good 


job. 
© walls were allowed two weeks to dry 

by furnace heat, then sealed with one 
coat of half orange and half white shellac, 
dried for days, and coated with high-grade 
flat wall paint. Two months later all the spots 
showed through. Even recoating with wall 
paint does not hold them back. 

The new or “hot” plaster should 

have been neutralized with a solu- 
tion of 3 lb. zinc sulphate to 1 gal. hot 
water, brushed on freely over the hard- 
ened patches and allowed to dry over- 
night. A second error was in the use 
of any orange shellac. White alone was 
sufficient. Shellac for sealing purposes 
should be “cut” or thinned with three 
or four parts of denatured alcohol. Only 
a trace of shine should appear after the 
shellac has dried. The most modern 
practice is to use, instead of shellac, a 
wall primer made by a nationally 
known lead manufacturer—a product 
that is practically trouble proof. 


D AINTING problems frequently arise 


Paint on the wood trim of our brick 


Newly plastered patches on several 
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Peeling and scaling . . . How to neutralize plaster 


patches . . . Removing old finishes from walls. . . 


Cold-water paints . . . Enameling garden furniture 


By RALPH G. WARING 


Please tell me how to remove old paint 
@ from a plastered wall on which some 

of the original paint sticks hard while 
the rest peels off in patches. 

The first method, which must, 

however, be avoided if a stove or 
furnace is burning adjacent to or be- 
neath the room being treated, is as fol- 
lows: Protect floor with heavy building 
paper. Brush on standard type varnish 
remover heavily in single strokes, and 
avoid brushing back and forth. As 
soon as paint has softened, use a wide 
painter’s scraper to lift it off. Wipe 
knife on squares of newspaper and burn 
them when done. Recoat and soften 
where necessary. Wash entire wall 
with burlap and denatured alcohol. Do 
not use benzine as frequently recom- 
mended on the remover can. Let wall 
dry overnight before painting. 

The second method uses a caustic, so 
rub the hands and wrists with petro- 
leum jelly and put on rubber gloves. 
Make a boiled starch solution as for 
clothes, but twice as strong. Add 1 lb. 
of commercial lye (such as is usually 
sold in grocery stores) for each gallon 
of starch and stir well until dissolved. 
Apply to wall with a palmetto fiber 
brush or whisk broom, starting at the 
top. Leave until coating has softened; 
then remove with scraper and wipe on 
paper squares. Wash wall with scrub 
brush and hot water, and wipe dry. 
Apply strong, undiluted vinegar gen- 
erously with a wall brush. Let dry 
thoroughly before proceeding to paint. 


Will you please give your opinion of 

modern cold-water paints? | am re- 

ferring to the newer water-resistant and 
washable types. 

They are inexpensive, easily pre- 

pared for use, and do not require 
a high degree of brushing skill to ap- 
ply. The coverage is good, and the 
paint dries to a soft, even-textured 
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When softened, the paint is lifted off with 
a scraper and wiped on squares of paper 


surface. It can be removed and 


Treé- 
coated readily. Their use should be con- 
fined to smooth, hard-finished walls. 


A couple of weeks ago | painted a pine 
e Cape Cod lawn chair. The paint 

doesn't rub off, but feels sticky when 
the chair is used. | shellacked it and then 
gave it a coat of white lead, linseed oil, turps, 
and drier. 

Shellac should never be used on 

furniture or woodwork exposed to 
the weather. You should have used 
varnish reduced from one third to one 
half with pure turpentine. The second 
mistake was in the use of outside house 





Painted porch or garden furniture should 
be finished with a good outside enamel 


paint. Use a good four-hour, outside 
enamel and apply two coats or more. 


What is the best method of removing 
oil paint from a brick building so that 
stucco can be applied? The paint has 
been on for a number of years. 
The only possible method is to 
use the sand blast. Any remover 
applied in liquid form might cause 
serious difficulty later on. . 
@ ations from wood which are not af- 
fected by the bleaching agent | ordi- 
narily use (12 oz. oxalic acid to | gal. water)? 
Try an application of chloride-of- 
lime paste, well thinned with 
water. Clean it off when almost dry 
and follow with a solution of sodium 
carbonate in the proportions of 1 lb. to 
1 gal. hot water. Then, if the stain 
persists, use a solution of sodium hypo- 
sulphite, 2 lb. to 1 gal. of water. When 
almost dry, a final coat of oxalic acid, 
2 lb. to 1 gal. hot water, should be ap- 


plied. The surface should then be neu- 
tralized with a borax solution. 


How can | remove stubborn discolor- 
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This improvised tripod 
gives firm support for a 
moderate-sized camera 


Tiny Table-Top Tripod 


HAS PENCILS 


TABLE tripod for a minia- 

. A ture camera can be made 
in five minutes time from three 
lead pencils, a disk of hard- 
wood or composition about % 
in. thick and 1% in. in diameter, 
and a \-in. roundhead stove 
bolt 1 in. long. Drill a hole 


through the center of the disk 
to take the bolt snugly, and 


Photo Lamps Hang from Picture Molding 


For lighting portraits, home movies, 
and indoor color shots, it is often diffi- 
cult to support the lamps at a sufficient 
height unless high floor stands are 
available. If there is a picture molding 
around the room, it is a simple matter, 
however, to make a support that can 
be suspended from it in any position 
desired. 

A stick about % by 1'% in. by 3% 
ft. is slotted down the center to within 
1'% in. of each end, and a picture hook, 
with one branch of its “S” cut off, is 
bolted to one end of the stick. A cross- 
piece of the same material is attached 
to the slotted piece with a bolt and 
wing nut so that it can be adjusted up 
and down. Inexpensive clamp-on reflec- 
tors are fastened to the cross arm, and 
the long stick is hooked over the pic- 
ture molding. 


Shielding Red Window 
in Roll-Film Camera 


THE adhesive strip supplied with 
panchromatic roll film for covering the 
red window in the back of old-style 
cameras sometimes sticks to the trans- 
parent disk and pulls it loose. A more 
convenient way to shield the window is 
to make a springy 
brass clip as 
shown and cement 
a piece of black 
felt or velvet to 
the part used for 
covering the win- 
dow. It is kept in 
place except when 
the film is being 
wound.—W.C. W. 
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FOR LEGS 


drill three more holes not quite through 
to hold the pencils, which serve as the 
legs. The holes for the pencils must be 
drilled at a slight angle to give suffi- 
cient spread to the legs. The eraser 
ends of the pencils prevent the tripod 
from slipping or marring the table top. 
The parts for the tripod may be car- 
ried in the pocket, ready to be as- 
sembled at a moment’s notice.—K. M.S. 











The parts of the table-top 
tripod, shown at left, can 
be slipped in one's pocket 


Below, figures from an oid 
calendar are stuck on the 
films holders to identify 
them readily in dim light 


Film Holders Numbered 
with Cut-out Figures 


DIFFICULTY in identifying particular 
film holders in the darkroom may be 
overcome by attaching to each one a 
legible black-on-white figure cut from 
an old calendar. Protect the numbers 
with thin varnish or by covering them 
with a slightly larger piece of clear 
cellulose material.—E. A. B. 


Rubber Glove Filled with Ice 
Cools Developing Solution 


HoT weather always brings with 
it the problem of cooling photo- 
graphic developing and fixing solu- 
tions. Although many amateurs 
put cracked ice in the solutions, 
this mefhod has its disadvantages, 
because the melting ice causes a 
certain amount of dilution. A bet- 
ter way is to fill a rubber glove 
with cracked ice, immerse it in 
the developer, and agitate the so- 
lution until the proper tempera- 
ture is obtained. To provide a 
maximum area of cooling sur- 
face and bring quicker results, 
pack the fingers of the glove tight- 
ly with the ice-R. M. ADAMs, JR. 
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When a camera is set 
up on this truck, it 
can be moved without 
disturbing whatever 
adjustments have been 
made—a great advan- 
tage in portrait work 
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Tripod Truck 
Is Aid in 
Shifting Camera 


ROBABLY every amateur photog- 
rapher has wished that he might 
move his camera and tripod a few 
inches without disturbing the entire set- 
up, especially when taking portraits. 
This problem may be solved, at least | 











for indoor work, by making a folding — 
tripod truck like that illustrated. We 
The dimensions give a 30-in. spread | ou e., 
for the tripod feet, but need not be fol- | mm ; a 
lowed exactly. I | a: De oe wa 
use a swivel caster ¢ “Hiern Shee 


in the rear only as 
I find that gives 
better control. The 
others are fixed. 
If desired, wooden 
cams may be added 
to enable the truck 
to be lifted slight- as Wie 
_ly off the casters Hie 
for locking it in 
The tripod truck any given position. = nn 
partly folded up —JOHN M,. AVERY. 
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dimensions 


= a a Places—New Track Record of 117.2 Nothing short of Champion’s unequaled 
ordinary ripo : 2 al : , ; ; 6 
m.p.h.— One More Dramatic Page to research, engineering and manufacturing 


i | Three views with tro | 500 Mile Race— Clean Sweep of First 10 standing performanceand dependability. 


. . facilities could possibly produce spark 
9, 
Champion's Unequaled History of Proved = jugs wich the better performance and 


ry ||) |] | Better Performance in Every Engine, dependability for which Champions’ 


7 wae reputation is world-wide. In twenty-seven 























Vetails of ‘ This latest major achievement dramati- years every facility and every resource of 

Tripod Truck LL, cally demonstrates to you and to motorists the company has been devoted exclusively 

ew a everywhere that every engine yields bet- to this one product and the one end— 

eg ter performance when equipped with better performance with Champions. 

rT ted a — SWIVEL Champion Spark Plugs. Floyd Roberts, the winner ot the 1938 

SIDE VIEW Y : The Indianapolis 500 Mile Race is one Indianapolis 500 Mile Race, added a stir- 

Improving e Dull — Blade of the toughest tests of men, engines ont ring nepeires to Champion’s history of 

equipment knowntothe motoring world, racing achievements. His average of 

INSTEAD of honing a safety-razor | When one spark plug consistently, year 117.2 m.p.h. is a new record. The first 

blade when it begins to pull, I merely after year for 15 consecutive years, is used 10 cars to finish, in which not one spark 
turn it over and replace it in the holder. ‘ : ie ot 

This seems to make it cut better and by every winner and in the vast majority plug was changed throughout the race, 


last longer before being discarded or | Of all cars to finish, it must have out- were all Champion equipped, 
resharpened.—D. W. C. 
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Treet Topics 


jit CAN'T BUY FLOWERS ~ « 
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ON A DATE 













YESSIR 
4 ror lOF 


TREET 
BLADESZ 


— 





RSELF 
TO A PACK OF 
PERFECT 
SHAVES/ 


SINGLE-EDGE BLADES 
FOR GEM AND EVER-READY RAZORS 


Treet Safety Razor Corporation, Newark, New Jersey 
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HIS compact film 
storage box, the materi- 
als for which cost ap- 
proximately $3.50, holds 
twenty-six 100-ft. reels in the top 
compartment and twelve 400-ft. reels 
in the lower compartment. It there- 
fore has a total capacity of 7,400 ft. 
of 16-mm. film! 

Cut two %-in. plywood panels ex- 


| actly 13 by 81% in. for the ends, and 











Storage Box Holds 7400 Feet 


of Amateur Film 








two 13 by 13% in. for front and back. 
Then divide each into three sections A, | 
B, and C, as shown. On sections B and 
C of the front and back, lay out the di- 
visions and groove with a saw just deep 
enough to hold the galvanized-iron par- 
titions in place. Note that the spaces for 
the 400-ft. reels are slightly wider than 
for the 100-ft. reels. Of course, you may 
divide the space to suit your own re- 
quirements. 

Assemble the three box sections with 
nails. Then cut piece D from %-in. ply- 
wood to fit in box section B and nail it 
214 in. from the top to serve as the bot- 
tom of the top film compartment. Use 
another piece 2! in. wide for vertical 
partition FE, groove it on both sides, and 
nail it in place. Next cut and nail on the 
top and bottom of boxes A and C. 

The corners are reénforced with a thin 
grade of galvanized iron strips 2 in. 
wide, bent to form angles. Punch holes in 









How the box is 
constructed and 
a detail of the 
humidifying blot- 
ter and screen. 
Left, two views 
of the container 











POPULAR SCIENCE MONTHLY 


~~ 


~~ = — 4 5 


eo = 


co HB = fF SH er 4h Oe US Ole 








SE 




















Top compartment open, showing screen, 
index, and numbered spaces to hold reels 


both edges about 2 in. apart and fasten 
with small round-head screws. Cut the 
partitions also from galvanized iron. 

It is best to paint the units before 
assembling them or applying the hard- 
ware. I used two coats of black four- 
hour enamel on the exterior, and dark 
mahogany stain followed by two coats 
of varnish on the interior. 

Tack a narrow strip of felt all around 
the top edges of the center and bottom 
boxes to provide better insulation. Then 
assemble the case with the hardware. 

A blotter held in place under each 
lid with 4-in. mesh galvanized screen 
as shown provides the necessary hu- 
midity when moistened with a mix- 
ture of ten parts water and one part 
glycerin. A card index is provided by 
cutting stiff white card to fit the back 
panel of each compartment lid. List 
each film by title on the index card, 
number the reels accordingly, and place 
them in their corresponding compart- 
ments, which may be identified with 
numbers applied on bits of adhesive 
tape.—MANUEL M. MORENO. 




















GALVANIZED-iRON 
PARTITIONS 






NICKEL-PLATED 


CORNERS —~_N 


A separated and partly broken-away draw- 
ing to make clear the entire construction 
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@ ar LAKE WINNIPESAUKEE, 
NEW HAMPSHIRE 
“ 
@ yes, AND MALL EXCITED ABOUT Janam 
] YOUR BEING THE CHIEF AND | THE 
PRINCESS, 7. THE CAMP COUNSELLOR'S J oie 
PLAY TODAy/ ia 


re ver) 





COUSIN E EDGAR CEF ERTAINLY SHOWS US A GRAND T 
AC wien we vist HIS ee eer oe CHUBBINS ? / 
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HAIL 
SHINING WATERS. | 

BEAR MESSAGES OF 
PEACE FROM OUR 
TRIBE TO YOURS 


HELLO, UNCLE/ HELLO, 
CHUBBINS/ HURRY AND 
GET INTO YOUR COSTUMES. 
WE’RE ALMOST READY 
TO START 









on “| LET US DISCUSS PEACE, Pe 
) | BRAVE WARRIOR. 1AM “Bs 
WEASty OF OUR ETERNAL > 

| WARFARE 













MN 


- 


AT COUSIN EDGAR’S CAMP 
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LAST 


Act: 1AM GRATEFUL AND 


HAPPy. 
| HUMBLY OFFER YOU TS GIFT 
OF OUR FINEST TOBACCO FOR 
THE PEACE-PIPE 


AND NOW, CHIEF SHINING 
WATERS, WE HAVE MADE THE 
PEACE. TO KEEP IT FAITHFULLY 
AND LASTINGLY, | ASK you FOR 
THE HAND OF YOUR BEAUTIFUL 
DAUGHTER, THE PRINCESS --—~ 


My DAUGHTER 
SMILES, AND IT IS 
WELL WITH ME TOD. 
BE IT SO. WEL- 











CONGRATULATIONS, WELL, SIR, CAN SEE | JUDGE, | THINK YOULL RIGHT YOu ARE 
URGE, YOU MAKE A’ [ soo GUIDING HAND AGREE, THAT FOR A WS 
RAND INDIAN nacre | BEHIND THE PRINCE PEACEFUL, FRIENDLY SURPRISING HOW 
ALBERT FOR THAT SMOKE, THERE’S NOTHING SUCH A MILD 
PEACE-PIPE TO BEAT PRINCE ALBERT! x 
} |x 
oo 


| AFTER THE PLAY..... 


ZAND i THIS CORNER... 


THE WORLD'S CHAMPION PIPE TOBACCO” 
( UNBEATEN, TOO, FOR "MAKIN'S” CIGARETTES ) 


RA‘S ‘CRIMP CUT; 
ROLLS FASTER 














PRINCE ALBERT 





BETTER SMOKES—OR YOU DON’T PAY! 


Smoke 20 fragrant pipefuls of Prince Albert. If you don’t find 
it the mellowest, tastiest pipe tobacco you ever smoked, return 
the pocket tin with the rest of the tobacco in it to us at any 
time within a month from this date, and we will refund full 
purchase price, plus postage. 


(Signed) R. J. Reynolds Tobacco Co., Winston-Salem, N. C. 


| Copyright, 1938, R. J. Reynolds Tobacco Company 


pipefuls of fragrant 
tobaccoin every 2-oz. 
tin of Prince Albert 


50 
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FOR CAR POLISHERS 


Protecting and Filing 
Photo Negatives 




















































THIS IMPROVED 
DU PONT POLISH 


: / 
SAVES YOU WORK 


‘Now it’s easier than ever to keep 
your car looking its best. For your 
old friend, No.7 Polish, is now made 
even better! It’s speedier. Loosens 
dirt and Traffic Film faster than ever. 
And what a shine this No. 7 leaves! 
Try it on your car today. 

SAMPLE FOR YOU. Send Gc for postage, and 
get a sample can of No. 7 Duco Polish, 
enough for fenders and hood. (Offer good 
in U.S. only.) Write Du Pont, Dept. PS-4, 
Wilmington, Delaware. 


And here’s the new easy way 





to wax your car! 


@ Use Du Pont’s new liquid | 
Speedy Wax. It cleans as it | 
waxes. Does the 


job in half the 


time. Try it! Sta ca paroFF 


Udways GK fm 
DU PONT POLISH 
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HOTOGRAPHIC negatives are con- 

veniently filed in folders made from 
typewriter paper as illustrated. One 
end of the paper is folded over about 
% in. from the top so that a print 
of the negative may be pasted to the 
flap thus formed. The paper should 
be 1 or 114’in. wider than the negative 
to protect it and so filing records may 
be written on the flap at the end of 
the print. No separate print file is 
then necessary. When additional prints 
are required from a negative, the en- 
tire folder is taken into the darkroom. 


Radio Parts Save Expense 


in Model-Railway Work 


RADIO parts often can be put to good 
use by the model-railroad enthusiast at 
a distinct saving in cost over standard 
equipment. 

Radio bus-bar wire, either round or 
square, makes serviceable third rail. 
Being tin-coated copper, it does not cor- 
rode and is an excellent conductor of 
electricity. 

Small push buttons and _ toggle 
switches, which range from the simple 
on-and-off type to the double-pole, 
double-throw switch with center po- 
sition off, are handy on a control panel. 
L-shaped radio terminal lugs can be 
used as switch levers for manual con- 
trol of switches by use of cable. In 
radio use these are known as “right- 
angle terminal lugs.’’ The center hole 
at the elbow is too large to pivot on a 
small screw, but this can be remedied 
by soldering on a small washer. Radio 
phone tips and jacks make good plug- 
in connectors for signals and lights. 

Radio transformers of certain types 
are useful for lighting circuits, but do 
not try to use them for the actual op- 
eration of locomotives as they will not 
stand overloads. Radio pilot lights for 
lighting buildings are better than flash- 
light bulbs because they last longer. 

Fuse blocks inserted between the 
road and the rheostat may save your 
rheostat from burning out in the event 
of a short circuit. Large capacity rheo- 
stats are also available. A good gen- 
eral-purpose one that is not likely to 
burn out is a 2.5-ampere type of 50- 
to 80-ohm capacity. 

While you are in the radio store, 
don’t overlook binding posts, wire of 
suitable sizes, and pilot-light sockets 
for installation in cars, buildings, sig- 
nals, and headlights.—C. A. VOELCKEL. 





Graceful Rustic Bench 
for Lawn or Garden 


ALMOST any kind of logs can be used 
to build this substantial rustic bench 
for the lawn. The corner posts are 36 
in. high and about 5 in. in diameter. 
The rest of the logs are smaller—about 
3 in. at the large end. The two lower 
rails are notched into the corner posts 
or legs as shown. The logwork at the 
back is marked and fitted one piece at 
a time. 

All joints are spiked with care to 
prevent splitting. It is a good idea to 
drill holes wherever the spikes have to 
be placed close to the ends. At all ma- 


jor points twenty-penny spikes should | 


be used, but sixteen-penny can be used 
at the smaller joints. 

The seat is made of two planks 2 in. 
thick, 10 in. wide, and 6 ft. long. These 
are supported by a piece of ‘‘2 by 4” at 
each end, which is spiked to the legs. 
The seat planks are notched into the 
legs slightly, and the ends are capped 
over with a half log as shown in the 
seat detail. Half of the log is used at 
each end. 

The seat, ends of all logs, and places 
where branches have been cut off may 
be painted some bright color. Orange, 
red, or light green are suitable colors 
to use.—H.J. 






SPIKED AT 
JOINTS 


HALF 


























LOG 
~— a —eoF 
. 2 
j 
SEAT-E, 
‘2X4 FRONT é K 
- 6-8" od 


Curved logs are used for the main back rail 
and the arms to give the bench individuality 


Worn Balloon Bicycle Tire 
Reenforced with a Boot 


WHEN a balloon tire on my son's bi- 
cycle wore badly in one spot, I cut a 
boot from another old casing and found 
that it fitted and remained in place 
better than a boot in a car tire. After 
a month’s use, the tire is still giving 
good service._-TED JOHNSON. 
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N COPPER or other tough materials, 

spiral-fluted taps produce more accurate 
threads and last longer between grinds than 
regular taps. 

In a small machine shop, preference 
should be given to the lead bath for hardening 
arbors, mandrels, or any other tools where 
the length is excessive in proportion to the 
diameter. 

An error in judgment in the shop is 
often costly. For instance, a brand-new 
multiboring tool was found to be cutting 
large due to misalignment in a radial drill. 
The foreman, without much thought, or- 
dered it ground down to give the required 
size. The machine was overhauled the 
very next day, but the tool couldn’t be, and 
it is probably in retirement for ever. 

A bad start leads to a poor finish, so 
always grind the point of a combination 
center drill with care and use a fine-grain 
wheel. It pays to check the results with a 
magnifying glass. 

The main spring from a discarded clock 
is a handy thing to have around the shop, 
because there is often need for a well- 
tempered flat spring. 

For light or medium grinding operations, 
diamond-dressing tools of the elongated 
type are most economical. They require no 
resetting if carefully used. 

When surface grinding is being done to 
close measurements on a magnetic chuck, a 
thin film of machine oil on the chuck will 
raise the work from 0.0001 to 0.0002 in. 

No truer words were ever spoken, so far 
as the machine shop is concerned, than 
“the man who keeps watching the clock is 
always one of the hands!” 


A new file is said to last considerably 
longer if chromium plated before being 
used, especially for work on mild steels, 
cast iron, or brass. 

Drill bushings made from non-deforming 
steel can be machined to size, in and out, 
and will require but a light lapping opera- 
tion if properly hardened. Eliminating the 
grinding operations brings the cost down to 
that of bushings made from a cheaper grade 
of steel, yet they last much longer. 

Ten years ago a machinist who brought up 
the subject of climb milling would have 
been laughed at. Today it is just a modern 
method of milling, although it is nothing to 
try unless you know something about it. 

To keep your machine in tiptop shape so 
it will turn out better work, make a habit 
when shutting down week ends to coat all 
polished surfaces with a mixture of heavy 
grease and gasoline. 


| 














with THIS 


New BATTERY 
THAT LASTS 


68% 
LONGER! 





cat 
_ Your BEM 9 00 


nan 
more 5 ‘patter is 





The WILLARD 


———§ weavy oury | [ THreao nussee | 











Bait as a result of a 9-year study of how people drive, and how their batteries 
perform under every possible condition, this Willard ‘‘H-R” does all the things 
you've always wanted a battery to do, and does them 68% longer than 
the average of over 100 other brands, including ali the best known makes. 


It stands up under the strain of hard, fast 





driving—day after day—without flinching. 


It carries the extra load of radio, heater, 
cigar lighter and other current consum- 
ing devices without losing its puich. 


It gives you maximum protection against 
failures in vital emergencies. 


It is capable of standing more abuse— 
more heat—more jolting and more over- 
charging than an ordinary battery. 


7 OUTSTANDING 
FEATURES OF THE 
WILLARD “H-R” 


1 Reserve Ampere Hour 
Capacity—longer life 
and plenty of power for 
radio or accessories; and 
greater protection in emer- 


gencies. AND it will crank your motor to a fast 
, start—time and time again—regardless of 
2 Plates expertly designed, the weather. 
formed and processed to 
insure top performance. For this new “H-R”, Willard engineers have 
3 Extra power for Winter developed a new type of Thread Rubber Insu- 
starting—and superior lator which is inserted between the plates. A 
resistance to summer heat. combination of latex and cotton threads, these 
4 Delivers high voltage to new Willard Insulators are porous enough to 
starter—saves gasoline, permit fast chemical action yet tough enough 


and oil dilution because of 


po BP cclrcsereey to outwear the plates. In combination with the 


specially selected materials, and the exclusive 


5 nae ovo eet pd features Willard builds into this battery— 
—tough and rugged. these Thread Rubber Insulators give the 


; “H-R” its amazi z life. 
6 Written guarantee and —_— ngly long life 
adjustment policy, If your car is one—two—or three years old, 
a > bag the slight difference between the purchase 
ee price of an “H-R” and an ordinary battery is 
m lcci the biggest bargain on the market for you. 
rotect with the new- ‘ $ ‘ : 
type Willard Thread This small expenditure is sure protection 
Rubber laculators. against a larger one later on. 





Be on the safe side! Protect yourself and your car 














with aW illardH-R”.See your Willard Dealer now! 
WILLARD STORAGE BATTERY COMPANY e Cleveland « Dallas * Los Angeles * Toronto 


ASK FOR IT BY NAME AT YOUR WILLARD DEALER'S 


_ 
————————————————— 
eS 
——————_—_—_————— 
——————————_— 
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UNRULY 
HAIR 


Even Stubborn Hair Will 
Stay In Place 


. Costs But. A Few Cents To Use 
— a bottle lasts for months 


place? Does it lack natural gloss and 
lustre? It is very easy to give it that rich, 
glossy and orderly appearance so essential 
to well-groomed boys. 

Just rub a little Glostora through your 
hair once or twice a week — or after sham- 
pooing, and your hair will then stay, each 
day, just as you comb it. 

Glostora gives hair 
that natural, rich, 
well-groomed effect, 
instead of leaving it 
stiff and artificial 
looking as waxy 
pastes and creams do. 

Try it! A large 
bottle of Glostora 
costs but a trifle at 
any drug store. 


ae ii) 
Glostoray iy 








| spike for pedestal key; 1 pce. % by % 
































GRAY WOLF, INDIAN CRAFTSMAN, 
DESIGNS A UNIQUE PAIR OF 


Western Spur, 


Book En 


YOU like Western stories and movies 

or have ever spent a vacation on a 
dude ranch, you will appreciate a pair 
of book ends ornamented with genuine 
spurs. 

The wood parts must be made to suit 
the spurs. A groove is cut in the edge 
of the upright member to hold the 
single spur strap, and a small recess 


S 


is made at an angle as shown in each 
edge so that the spur can be set in 
flush. Slits are cut in the strap where 
the buttons are applied on each side, 
and the lower ends are held in place 
with a small nail. 
a long point to one of the spur points so 
it can be préssed into the wooden base. 


Picturesque Iron Lamp in Swedish Style 


THIS small Swedish-style lamp lends 
itself either to the forge or the cold- 
iron method of construction. 

Materials: 1 pe. black iron % in. 
Square by 12% in. for pedestal; %-in. 
square nut for pedestal collar; 1 large 


| by 1414-in. strap iron for cross arm; 1 


i YOUR HAIR difficult to keep in | 


pe. %-in. round by 1-in. iron and\ -in. 
nut for threaded knob; 1 pc. 20-gauge 


| black iron 2 in. in diameter for top 


rosette on shade, and 1 pe. 1% in. in 


7 | CANDLE _| 
HOLDER ~ | 
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SPIKE KEY 





a ~~. ol @ : i" 
. Ste, . uf D1 ovo! ¥m" SQUARE 
ins BEND-7t~ 2) . med GRIND ROUND 
| * | 93g HOLES.) gt fn 
“Ef osepetiiet Ed ose, Hae 


diameter for the inside rosette; 1 pc. 
22-gauge black iron 1014 in. in diameter 
for the shade; 1 pc. 20-gauge iron 414 
in. in diameter for the leaf rosette, 1 
pce. same material 4 in. in diameter for 
candle-holder tray, and 1 piece 44 in. 
in length for tray handle; 1 pc. 14- 
gauge iron 9 by 11 in. for base; 7 black 
iron rivets % by 1% in.; 1 electric drip 
candle and socket; 1 pipe nipple 1 in. 
long with nut; 6 ft. electric lamp wire; 
1 electric flame bulb.—D. W. OLSON. 


SHADE ROSETTE 


(MAKE 2) 


The ironwork is blued by heat- 
ing, the high spots sanded until 
bright, and wax is then applied 





For security, solder | 





| 
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Springfield Ritle 
in Miniature 


(Continued from page 66) 


—————— iOo% > 
BS, RA I: 
‘ . 
CLAW — PLAN OF SLING STRAP 
4 a | 1, ~ 
Ty : 
—_ af 
- 2 








4 eae >| a«! 
| 2 ~ KEEPER 
s a - ~~ THICKNESSES 





only the holes re- 
quired to fasten it 


= ~~ KEEPE EXAGGERATED FOR 

CLAW re 2 CLEARNE 

me pment See 9 How to make and 
ce apply the sling. It is 
cr e % sufficient to punch 


The bolt, bolt handle, front and rear 
sights, upper and lower bands, stacking 
swivel, and bayonet stud are painted 
with a mixture of black and blue paint 
to represent gun bluing. 


This is the second article of a series. 
The first, by E. J. Tangerman, was on a 
flintlock pistol model (P.S.M., Jan. ’38, 
p. 82). 





How to Drill and Cut 
Mica Accurately 


TO DRILL holes accurately in mica or 
other thin, fragile sheets, first cut a 
template from wood, preferably 1 in. 
thick, and mark the location of the 
holes. Lay the mica or other material 
on a larger board, and place the tem- 
plate on top so that a little of the mate- 
rial shows on all sides of the template. 
Clamp the two boards tightly in the 
vise and bore through the template. 
Then, before loosening the vise, cut 
around the template as far as possible 
with a knife. The resulting piece will 
match the template exactly, and the 
holes will be clean-cut. 

The writer has cut thousands of 
| pieces of sheet mica for insulating 
motor-brush arms in this way. 


® 
i 
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If one bores through the wood at 45 Tic purity of Quaker State Motor Oil means freedom from 
deg., a perfect oval results; or if the worry about sludge, carbon, corrosion or inadequate lubri- 


bit spur is started in the crack between 
the boards and a hole bored lengthwise 
of the sheet, a perfectly straight slot quality, that will make your car run better, last longer. 
with parallel sides is the result. Any 
attempt to cut a similar slot in mica 


cation. Satisfaction in knowing you use an oil of superlative 


Quaker State accomplished this 





with tin snips or a chisel would cause scientific miracle . . . oil purity ... 
it to flake-—CHARLES M. GREEN. in the economic interest of every car 
owner. In four great, modern re 
1 H 1 ‘ . ‘ . & 

Holding Shoe Tongue In Line fineries the finest Pennsylvania crude 6 4 

WHEN the tongue of a shoe or boot oil is freed of every impurity. Every 
has a tendency to shift to one side, cut d ba atl + Dieite T i@ a 
two short slits in the tongue near the J SSD, POS Meee. ry 
top and pass both ends of the lace Acid-Free Quaker State Motor Oil “ie 
through at a point between the last two today. Retail price, 35¢ a quart. onne 


eyelets. The lace will then hold the 
tongue in place.—A.W.S. 


Old Auto Top Boot Covers Lathe 


My metal-working lathe is kept \ 

| covered when not in use with a dis- 

carded top boot, which was left behind 

in my garage from an old touring car. 
C. W. TALBOT, M. D. 


a _ sn itellieenmiemmemsitioniaamale 





Quaker State Oil Refining Corpora- 








tion, Oil City, Pennsylvania. 
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Tells how to use various shapes and 
kinds of files and rasps; which to use for 
each job... 

Here, for the first time, are assembled be- 
tween the covers of a single 28-page book, 
complete instructions on files and their uses. 
Tells how to use Nicholson Mill and Slim 
Taper Files to sharpen saws .. . how to use 
Nicholson X. F. Swiss Pattern Files for deli- 


cate precision work ... how to use wood and 
cabinet rasps . . . and much other useful 
information. 

Whether filing is a part of your job, whether 
you're a farmer, home craftsman, or just an 
occasional file user, you will find much in this 
book that is worthwhile. Profusely illustrated, 
easy to read and understand. 

It’s free with no obligation to you. Write a 
note or postcard for your copy to-day or use 
the coupon. Nicholson File Company, Provi- 


dence, R. I., U. S. A. 





FILES MADE EASIER TO BUY, TOO 

The No. 66 Display Unit* makes it easier 
than ever to choose the right Nicholson and 
Black Diamond Files in your hardware store. 
Each file in this popular assortment, cello- 


phane wrapped! *Patented 
[Sea aeaaaan 

NICHOLSON FILE CO 

19 Acorn St., Providence, R. I 

Rush me a « py of your free 28 page boo 
Every Purpose.”’ 


Name 





k, “A File For 


Address 
(Please Print) 


NICHOLSON 
“A FILE FOR EVERY PURPOSE” 
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ANY draftsmen and engineers ac- 
cumulate extra instruments, such 


| as ruling pens, lettering pens, and pos- 


sibly a beam compass. It is not hard 
or expensive to make a case to protect 
these tools. 

Materials. About 1/3 yd. velvet, % 
yd. bookbinding cloth from a printing 
company, two snap fasteners, and a 
piece of white pine % in. thick. 

Form. Cut the pine to the desired 
size. Lay the instruments on the block 
in the proper order and draw around 
each with a pencil, making the outlines 
as regular as possible. With jig or cop- 
ing saw, begin at one end of the block 
and saw to the other end, continuing 
until the wood is divided into strips 
and all the spaces for the tools are cut 
out. Number the strips as cut. 

Glue strip 1 to a piece of cardboard 
a trifle larger than the original block 
of pine. Next glue on strip 2, placing 


a small temporary spacer of cardboard 
between strips 1 and 2. Continue until 
all the strips have been glued to the 
backing. When the glue has set, re- 





Each instrument is laid on the block and 
a line traced around it as a sawing guide 


move the spacers and trim off the 
excess cardboard. 
Lining. Cut velvet as wide as the 


block is long and about 6 in. longer 
than the block is wide. Apply glue to 
the top of strip 1 only and, beginning 
about 3 in. in from the end of the vel- 
vet, press it down on strip 1. With a 
calling card, press the cloth into the 
space between the strips. Next apply 
glue to strip 2, and proceed until you 
have covered all the strips with velvet. 





The finished case is designed to hold extra 
drafting instruments and various accessories 






























































Covering. Cut a piece of bookbind- 
ing cloth about 1 in. wider than the 
block is long and three times the width 
of the block in length. With a yellow 
or white pencil, lay out the lines indi- 
cated in the diagram. Cut it out, fold 
over and glue down 
the tabs marked C, 
and glue the block, 
velvet side up, to 









FLAP B 
VELVET 







| ruiexnessor Yt | ~=« the space indicated. 

— ss 4 Glue a piece of 

bees 4 pages: cardboard to fit be- 
oe 3 r tween the four fold 
}-—Tass'c* a lines in the spaces 
} GLUE BLOCK | marked flap A and 
Ls ceo L flap B. Next glue 
yeas “ the velvet to the 

i gee: weer sides of the block 

© ae capa | and to the book- 
at 


binding cloth. It 
should extend to 
the lines marked 
“velvet cut.” Now 
fold the bookbind- 
ing cloth over all 
around on the fold line, gluing it down. 
Cut another piece of the cloth and 
cover the cardboard on the part marked 
flap A from the edge of the flap to 
about 1% in. over the velvet. 

Cut cardboard the same size as the 
block of wood, and cover it on one side 
with velvet, allowing the material to 
extend over on the back of the card- 
board about 1% in. all around. 

Fasteners. Attach the snap fasten- 
ers to the two flaps, but be careful not 
to get them over a portion of the case 
that is cut out for an instrument. Glue 
the cardboard that has the velvet on 
one side to flap B after attaching the 
snap fasteners.—ROBERT W. CASE. 





Pattern to follow 
in cutting out the 
bookbinding cloth 


Small Saws Improvised 
from Clock Wheels 


WHILE working with some plastics, 
I needed a small circular saw to use 
with an electric hand tool. Since there 
was no saw among the many accesso- 
ries of the tool and it would take some 
time to obtain one, I removed wheels 
of several different sizes from an old 
alarm clock, filed the teeth like a saw, 
and soldered the wheels firmly to their 
shafts. The teeth om the larger wheels 
were set slightly with a pair of thin- 
nosed pliers. I am still using these im- 
provised saws, and they do excellent 
work.—LESTER C. TAYLOR. 
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Guild Clubs Wind Up 
Successful Season 


ITH a series of exhibitions, din- 

ners, outings, and similar events, 

the majority of the home workshop 

clubs brought to a close a very success- 

ful season. A few clubs are continuing 

through the summer months, but there 
will be little activity until the fall. 

One-evening projects made by mem- 

bers were given to women guests who 

attended the annual exhibition of the 


Club. Approximately thirty-five arti- 
cles were displayed. 

Prizes of tools donated by Stephen J. 
Milos, secretary, spurred the members 
of the Ware (Mass.) Craftsman Guild 
to display some remarkable pieces of 
their work in the club’s monthly con- 
tests. Those receiving prizes one month 
were Arthur J. Comeau, the Rev. Ed- 
ward W. McGlennon, and Emile F. St. 
Onge. Donald W. Howe spoke on stamp 
collecting and Dr. Tracey L. Roberson 
showed moving pictures. 

Two clubs in Buffalo, N. Y., moved 
into new quarters before the summer 
season arrived. The Bison Homework- 
shop Guild held open house and dis- 
played articles made by members. The 
Bison Builders Guild reports that mem- 
bership increased as soon as the new 
club workshop was established. 

Plans for toys to be made for distri- 
bution through the Goodfellows were 
discussed recently by the Vicksburg 
(Miss.) Homeworkshop Club, which is 
meeting regularly throughout the sum- 
mer... Officers of the Lincoln (Nebr. ) 
Homeworkshop Club were reélected as 
follows: Robert B. Dyer, president; J. 
L. Witmer, vice president; H. L. Cul- 
ver, secretary-treasurer ... George J. 
Terpak, president, has donated model- 
making apparatus to the Lafayette 
Homeworkshop Club, Jersey City, N. J., 

Alphonse Pszenny demonstrated 
the care and operation of the circular 
saw before the Witch City Homework- 
shop Club, Salem, Mass. Officers are 
Thomas F. Quigley, president; Edward 
W. Kuc, vice president; John W. Pszen- 
ny, secretary; Henry J. Pszenny, treas- 
urer; Stanley Lewandowski, librarian 
... John Boston, of the Eddy and Long 


completed a sewing cabinet. S. Aloisio 


crafters Club, Brooklyn, N. Y., which 
has been concentrating on radio con- 
struction, plans to take up woodwork- 
ing next... Officers of the Stout Arts 


Lawrence Schande, president; Wayne 
Pool, vice president; Kenneth Pederson, 
secretary; Orvis Johnson, treasurer. 

The Town Hall Homeworkshop Club, 
Ottawa, Ill., recently bestowed honorary 
membership upon J. Ray Beffel for his 
cooperation in arranging a meeting 
place and obtaining publicity. 





START a home workshop club in 
your neighborhood. All you need to 
know is contained in a bulletin which 
will be sent free upon receipt of a self- 
addressed stamped envelope. 





Homeworkshop Club, Chicago, Ill., has | 


Oklahoma City (Okla.) Homeworkshop | 











made a kitchen bench... The Kiley- | 


and Crafts Club, Menomonie, Wisc., are | 





















IN 1910—‘'l first smoked Union 
Leader when Joe Winders, who 
ran the general store over at the 
Forks, gave me some to try. ‘Long 
as you live,’ says Joe, ‘you'll never 
meet up with a sweeter pipe to- 
bacey.’ And after 28 years of 
smokin’ Union Leader, I still think 
Joe was right.” 


TODAY.. .“Seein’ is believin’. 
And here | am 28 years after 
that other picture, and still pal- 
ling around with Union Leader. 
When a tobacco is friendly and 
gentle and satisfying as long as 
that... a fellow has a right to 
think it’s come pretty close to 
makin’ good.” —Harry C. Bratt, 


Box 58, Hoosick, New York. 





ALWAYS... For a third of a cen- 
tury UNION LEADER has been famed 
for its richness of flavor and freedom 
from bite! Choice, hill-grown Ken- 
tucky Burley gives Union Leader 
that appealing taste. Long aging in 
oaken casks adds smoothness and 
mellowness. A special process removes 
all harshness! Let a dime introduce 
you to a big tin of Union Leader, 


America’s friendliest tobacco. 


‘ if Zo Copyright, 1938, by P. Lorillard Co., Inc. 


FOR PIPE AND THE GREAT AMERICAN SMOKE 


CIGARETTE 
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HE DOESN'T NEED 
US.... HE NEEDS 


SANI-FLUSH! 









Mororists who use Sani-FLusu regularly 
never have 
heated radiators. SANi-FLUsH keeps radia- 
tors clean. Water circulates freely. You save 
power. And you don’t risk costly repair bills. 
SAnt-F LUSH is inexpensive. 
and perfectly safe. 

Just pour 10e of this scientific 
powder in the radiator. (25c for the largest 
trucks and tractors.) Follow directions on 
the Drain. Flush. Refill with clean 
water. That’s all! Sani-FLUSH removes rust, 
scale and sludge from the delicate veins of 
the Sani-FLusu 
cannot injure motor or fittings. You'll find 


to worry about clogged, over- 


It’s easy to use, 


worth 
95 


can. 


radiator. Cars run cool. 
Sani-FLusH in most bathrooms for cleaning 
toilets. Sold by hardware, 
and five-and-ten-cent stores. 25¢ and 10c 


The Products Company, 


Canton, Ohio. 
5 fe 
CAUSTIC 


Sani-Flush 


KEEPS RADIATORS CLEAN 


0 Ib. Mead 
nble at home 
‘ plete cut-to 
OW COST! Sea 


grocery, drug, 


sizes. Hygienic 






gm each 
ne ot , 









$6 worthy, Fa 
Double -Blade Complete Sailing ki 
paddie extra he 
cam entia Sau Sneie AND 2 porta 
A. Ki-Yak BA ar { Rus 


you hurry! der and # 


MEAD GLIDERS cen. sox: cucsci' 


. D-98, CHICAGO, U.S.A. 


BUILD THE CUTTY SARA 


2 ft. MODEL OF THE FAMOUS CLIPPER SHIP 


Everything uding CARVED 
WOOD HULLS 4 
ecks 





iat ‘naman ‘ wn coup ant me 
28 West 19th 


veel, New York 








REAL ENGINE VALUE 


0 UD GHO Ga 


rt nee i hone 
DEALERS WRITE 
A screwdriver is the only tool needed. 
Average assembly time 30 minutes. 


GHQ MOTORS, 854S East 149 St., New York, N. Y. 























Full-Size BLUEPRINTS 


for Building 
SHIP MODELS 


HEN you build a ship model, full- 

size blueprints are of inestimable 
help. You can take dimensions right off 
the drawings and compare completed 
parts directly with the correct sizes and 
shapes. Plans are available for about 
fifty different models. 

We also have blueprints for boats, ra- 
dio sets, furniture, and miscellaneous 
novelties. If you do not see what you 
want in the list be:ow, send a stamped, 
self-addressed envelope for our com- 
plete list. 


MODELS 


Aircraft Carrier Saratoga (18 
in.) and a Flush-Deck Destroy- 
er (6% in.), 226-227-R...........000 75 
Alabama, famous ‘Confederate bark-rigged 
steam sloop, 2144-in. hull, 335-336-337-R 
Barbary Pirate Galley or Felucca (20 in.), 
PS IR a SEER an ae ERD 75 
Barnegat aceon 10% in. high, 298A.. .25 
Bluenose, the famous fishing schooner, 171,- 





1.50 


a RN SS eee 1.00 
Brig Malek Adhel (20-in. hull; frame-and- 
plank construction), 304-305-306-R.... 1.25 
Clipper Ship Sea Witch (9%-in. hull), 219 .25 
Coast Guard Patrol of 165-ft. Type, 2054-in. 
a Rf Sar ey 
Cody Coach, 13 in. long, with ome for 
horses, 144-145-146-R.... 1.00 
Constitution (‘Old Ironsides’ i% ‘21-in. “hull, 
PIII suk cakchincdansscccetesadacniscestinabcncanislie 1.00 
Cruiser U.S.S. Indianapolis (12-in.), 216.. 325 
Experimenter No. 3, flying airplane, 20'-in. 
wing spread, 20 in. long, 348A............ .50 
Freighter, Ocean (14-im.), 271.......ccccseeeeeeesees 25 


Great erry faven ship, 31'%-in. hull, 
4-R 


SPOTL cicicndtecscpentcginiteniincmiimnnieiinn 1.25 
H. M. §S. sea (8'4-in. hull), 254...cccccccce .25 
Liner President Lincoln (14% in.), 325...... .25 
Mayflower (24 in.), 83-84- 85-R saa andatelenbaadie 1.00 
New Bedford Whaleboat (14-in.), 326-R........ .50 
Privateer Swallow, Baltimore. clipper, 

(13-in. hull), 228-229-230-R...........:00+ 1.00 


Racing Yacht Seascout (42-in.), 106-107-R_ .75 
Sovereign of the Seas, clipper ship (20%,- 








i eS aa ne 1.00 
Spanish Treasure Galleon (24 in.), 46-47... .50 
Trading Schooner (17%-in. hull), 252-253..... .50 
U. S. Battleship Texas (3-ft. hull), 197-198- 

PED cisissianmeinisiiineminnniana® 1.00 

(Construction kits are available “for ) 

isome of these models. See page 11.) 

FURNITURE 
Bed and Armchair Table, 333A .25 
Bookcase, modernistic, 88 : ae 
Double-Decker Bed, 277A........ .25 
End Table, American Empire, 241A... .25 
a oe Re eee .25 
Gate-Leg Table with Round Top, 24............ .25 
Hanging Wall Cabinet, 280A ..............cccccccceeee 25 
Magazine Rack, Ladder-Back Style, 250A.... .25 
Modernistic Lamps (three designs), 92...... . a 
Reading Tables, bebe eee 25 
Sewing Table, 1/.. a 
Silverware Chest on “Stand, I acted dies 25 
Smoking Stand, Modern, 238A.. sseidiahs .25 
RO WOO COP, Bolccstncccanssteccccccccressescsses 25 
Telephone Table and Stool, 18...............0...... » ae 
Tilt-Top Table (turning), 140......... ——— 
WPROISCSTOR GtOGE, DOM crrcsicsrcscrcrsscccsccssasersscsess 60S 
rea BOATS 
| All-Purpose Boat, 11 ft. 5 in. 
aa long, for sails, outboard motor, 
Ls im fi ee OS eee 75 
Camper's Utility Boat, 11 ft. 2 in. long, 
canvas-covered, for outboard motor 

or rowing, 281-R.. .50 
Canoe, 16-ft. canvas-covered ‘kayak, with 

SAREE eee 1.00 
Canvas-Covered Duck Boat, 13 ft. 6 in. 

long, 279-R secsnes. 0a 
Fisherman's Outboard Boat, 9 ft. 3 in. or 

11 ft. 6 in. long, for motors from 3 to 

16 h.p.; can also be rowed, 344-345-R_ .75 


Folding Duck Boat, 13 ft. long, 170-R... .50 
High-Speed Boat for Small Outboard Mo- 


tors (7 ft. 11 in. long), 257-R........... .50 
Midget Boat or Pram, 9 ft. long, for oars, 
sail, or outboard motor, 339-R........... -50 











With Blueprint No. 326-R you can make a 
14-in. model of a New Bedford whaleboat 





Motorboat-Rowboat, 16 ft. long, decked 
hull, for use with outboard or in- 


board drives or oars, 149-R................ 50 
Racing Runabout (13 ft. long, for outboard 
SI), FREE crccsnsrccscevacsnsecectsscczcossere 75 


Racing Sailboat Blackcat (13 ft. 4 in. long, 
5 ft. beam, weighs 250 lb., Marconi 
WARE), Fa E rT Dei accccensccssssoncconsisanns 1,00 
Runabout, 15% ft. long, detachable top, 
seats that fold into bunks; for use 
with outboard or inboard drives, 


Eee ee .00 
Sectional Rowboat, 9 ft. 8 in. long, can be 
used with small outboard motor; all 
wood construction, 340-341-R.........0000 75 
Sport Runabout (9 ft. 8 in. long, 43-in. 
beam, for small outboard motors), 
[| Re ore eee .75 


Utility Rowboat, 13-ft., (can also be sailed 
or driven by outboard motor), 224-R_ .50 
RADIO SETS 


All- Wave Portable Receiver 
(two tubes, operated hy bat- 


I iii cdsccsniccsiattanainsnnenesdcnccscaes .50 
Amateur Short ave Receiver, 155.. 25 
Amateur Radio Transmitter, 183-184 50 





Five-Tube Short Wave (A.C. or D.C.), 223 25 


Full Electric Headphone Set, 130 25 
One Tube (battery operated), 103.... 25 
J - See 25 
Short-Wave Converter Unit, 137............:0 as 





MISCELLANEOUS and TOYS 





Ball-Bearing Reels for Kite 

lying or Trolling, and a 
i Spool-Turned Table, 290A.......... .25 
es... eee L 
Jig-saw Bird and Animal Patterns, 56..... .25 


Naval Gun Model (3-in.), Boy’s Coat Rack 


of Indian Design, and Costume 

Brooch of Sheet Copper, 346A............... .25 
Portable Microscope Kit, 220.. 25 
Rowboat Back Rest, Band-Iron Electric 


Wall or Table Lamp, and Jig-Sawed 
Garden Figures, 347A 

Ie Te, Mi iateicnistacasancicenehdainiinieteddidadthagsenn .25 

Toy Electric Motor, Softwood Coffee Ta- 


ble, and Scottie Pins, 332A.................. 25 
Toy Fire Engine, Sprinkler, Dump Truck, 

ee LT aa taticdsraminnentssssiiscacinasinanints 25 
Turned Costume Jewelry, 275A... 25 
Wood-Mosaic Serving Tray and “Novelty 

Wooden Book Ends, 297A ....ccccccccceeeee 2s 





Popular Science Monthly 
353 Fourth Avenue, New York 


Send me the blueprint, or blueprints, numbered 


as follows 


I am enclosing.........cc0c000 Aollars.........000.000000 cents 
I» cosvtiatuenemacdenianeiainiddaiaseneatiaiedinadaameanille 
BIT ss ncicesnethnainniesteesitacitinancnatebiaiaienitiaiaebddeiliie tieatiaetiael 
City and State ; seaasialia spesiseaneeen 
Please print your name and address clearly. 
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Turning Model Parts 
(Continued from page 61) 


same manner as regular lathe tools. 

Dowels made from white or type 
metal or any of the harder metals with 
a low melting point may be used for 
small parts such as cannon and metal 
deadeyes. Such dowels are quickly 
made. Sheets of heavy paper are 
wrapped around a wooden dowel of the 
desired size to form a tube. These 
tubes are slipped from the longer 
dowel onto shorter ones that project 
from a wooden base. The metal is 
melted and poured into the tubes, where 
it is allowed to cool. The metal rods 
are then used in the same manner as 
the wooden dowels. 

The worker may also make his own 
masts and yards for his ship models 
by the following method: The dowel is 
placed in the chucks, allowing about 
14 in. extra stock on each end. As 
these dowels must be perfectly true, it 
is best not to use a clamp screw, but 
to pass a short length of wire through 
the dowel next to the headstock chuck. 
The ends of the wire are slightly bent 
to prevent its coming out. A small 
tack placed in the insert will prevent 
the wire and the dowel from revolving. 
If desired, the dowel may first be re- 
duced to the required size near the 
ends of the turning. The actual shaping 
is done by using a coarse grade of sand- 
paper folded around a sanding block. 
To prevent the turning from springing 
away from the sandpaper, a backing 
block is used as shown. For the final 
sanding, a strip of sandpaper is 
wrapped once around the work. The 
wrapping is pulled from one end of the 
strip to the other as the paper is 
moved along the work. 


Emergency Gasket Made 


from Friction Tape 


WHEN gaskets have to be replaced 
and sheet cork or other material is not 
available in the desired thickness, a 
satisfactory and permanent substitute 
may be cut with a sharp knife from a 
sheet made by laying parallel rows of 
friction tape so that each slightly over- 
laps the next. Additional layers are 
then applied until the sheet has suf- 
ficient thickness. It is then rolled or 
tapped to insure adhesion. By alternat- 
ing the direction of the rows in each 
successive layer, the tensile strength is 
improved, and this may be further in- 
creased by inserting a layer of screen 
wire, fiber board, heavy canvas, or sim- 
ilar material.—LESTER J. KING. 


How to Hang Small Pictures 
Without Damaging Plaster 


HANGERS for small pictures can be 
made from discarded steel phonograph 
needles. Hold the needle at a slight 
angle and drive it in to within about 
% in. of the thick end. Although this 
hanger holds considerable weight, it 
can be removed from the plaster with- 
out leaving an unsightly mark.—E. D. 
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THE X-RAY TELLS THE STORY 


oF DELCO BATTERY tr 


This powerful X-ray Spectro- 
scope is used in the Delco-Remy 
laboratory to examine and check 
This X-ray spectrogram shows how finely di- the chemical action that takes 
vided metallic lead appears on the X-ray film. place inside the Delco battery. 





Not satisfied with the knowledge obtained through chemical and 
microscopic analyses alone, Delco-Remy battery engineers turn 
to a powerful, especially-designed X-ray Spectroscope to study 
the changes in physical form and chemical composition that 
occur within a Delco battery in actual use. Raw materials that 
go into Delco batteries . . . new batteries just off the production 
line... old batteries that have given months and years of service 
... batteries at every stage of charge and discharge are subjected 
to minute X-ray examinations to show the changes that occur 
in the active material and grids. Delco- 
Remy battery engineers always have a 
clear picture of what goes on inside the 
battery under all conditions to guide 
them in designing and building better 
Delco batteries. As a result of this X-ray 
research—as well as of tests and inspec- 
tions at every stage of manufacture— 
Delco batteries have exceptionally quick 
starting ability and long-lasting qualities. 


UNITED ° ° ° 
(eamy Delco battery sales and service requirements are available 
erent at United Motors Service Stations and dealers everywhere, 


Deleo-emny 


ANDERSON, INDIANA 





World’s Largest Manufacturer of Automotive Electrical Equipment 
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YALE OIL 


\ Made by YALE, maker of 


a famous locking devices 


: 











THE BETTER 
LUBRICANT and 
RUST PREVENTER 


Scientific tests proved the 
supremacy of this heavier 
bodied, finer quality oil for lubricating 
and rust-proofing. YALE OIL has a re- 
markable affinity for metal. Its amaz- 
ingly strong film resists “air punctures”, 
protects longer—ideal for electric motors, 
tools, machines, and general home use. 
It stays put —does not drip from bear- 
ings. Insist upon YALE OIL. 

Used for 25 years on the world's 
finest bank vault mechanisms! 
In handy tubes, 10c, 15c and 25c. 
At hardware and sporting goods stores. 
If your dealer can't supply you, send 
10¢ and wewill mail a tube postpaid. 
Address Department O.S. 


THE YALE & TOWNE MFG. CO. 
STAMFORD CONN. 

















© 7) LABORATORY APPARATUS 
je] |} BIOLOGICAL SUPPLIES 
MICROSCOPES 
) TELESCOPES 
ee CHEMICALS 
|} New comp!ete 32 page catalog lists 
fag) sso nia 


rect. Send now! It's FREE and cra. med 
ull of bargains and valuableinformation 


f 
5. H. WINN MFG. CO., Dept. 109, 124 W. 23 St., New York 






Sel! 50 Personal a | 
CHRISTMAS CARDS 


Take orders for name-imprinted 
\ Christmas Cards, 50 for $1. One 
design orassorted. Also Religious, 
Humorous, Business Christmas 
Cards, with sender's name, $1. 
Liberal cash profit for you. 


FREE Samples 


Show to friends and others. Earn 
moncy easily. Noexperience needed. 
Also Christmas Card Assortments to 
retail 50c and $1. Get FREE Outfit. 


General Card Co., 400 S. Peoria St., Dept.A-439, Chicago, Ill. 


FACE MARRED BY UGLY 
SCHOOL-AGE PIMPLES? 


Help keep your blood free of waste 
poisons that may irritate your skin 
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Don’t let ugly hickies make you look ridicu- 
lous. Stop being shunned and laughed at. 
Find out what may cause your pimples and 
take steps to get rid of them. 


Between 13 and 25, your body is growing 


rapidly. Important gland changes may upset 
your system. Intestinal poisons are often 
thrown into the blood stream and carried to 


the skin... 
in pimples. 


- Where they may bubble out 


Let Fleischmann’s Yeast help you as it has 
helped so many others. Millions of tiny, live plants 
in each cake of this fresh food help keep your 
blood free of intestinal poisons. When this is done, 
resulting pimples begin to go. Your skin becomes 
clearer, smoother, more attractive. Many get 
amazing results in 30 days or less! Start eating 
Fleischmann’s Yeast today. Eat 3 cakes daily— 


hour before meals. 


one cake 'y 














Aviations Guinea Pigs 
(Continued from page 41) 


propeller shaft, fastened a_ sixteen- 
bladed fan to the shaft, and now the 
fan drives air into the engine compart- 
ment according to the propeller’s speed. 

More speed jobs are coming, trim 
ships built in out-of-the-way places by 
pilots and unknown engineers who 
hope to retrieve for America the 
world’s land-plane speed records. Mr. 
Smoothie is one, the Goon another, a 
Ryder low-wing speedster a third, a 
Folkerts special the fourth. Each, 
when it flashes past the stands at the 
National Air Races in September, will 
embody some new design or applica- 
tion of power or mechanics intended to 
increase the speed another few miles 
an hour. 


HEN Lee Williams and Bud 

Pearson decided to build Mr. 
Smoothie, they gave Rodney Nimmo, a 
California artist, this order: “Design 
this ship like a torpedo, and make it 
smooth as silk.” 

In a Venice, Calif., garage Mr. 
Smoothie took shape, and when it ap- 
pears late this summer, the crowds 
will see the highly tapered cantilever 
wings winding around the pylons, but 
they will miss the tubular steel struc- 
ture over which a plywood surface has 
been fastened. Steel for strength, ply- 
wood to avoid indentations and flutter 
which cut down speed in fabric-covered 
airplanes. An 800-horsepower, twelve- 
cylinder water-cooled engine, ‘“‘souped 
up” to get another 200 horsepower, 
will lift Mr. Smoothie into the air, and 
the long, thin fuselage, streamlined 
around a long gasoline tank, will ride 
on wings which stretch no farther than 
nineteen feet from tip to tip. 

For five years Chester, who built his 
Jeep at St. Louis and proceeded to 
show his tail to pilots everywhere, has 
been a consistent money winner. Near- 
ly $40,000 in prizes have come his way. 
When Jeep began to fall behind, 
Chester started looking for something 
the other ships did not have. 

“Most of them have fine streamlin- 
ing,” he observed, ‘but the little fel- 
lows have passed up two-pitch props 
and mid-wings.” 


HESTER studied the problem, found 

a propeller whose pitch would 
change automatically through air pres- 
sure on the nose when his job reached 
100 miles an hour. He set out to con- 
struct a new plane with the wing placed 
midway between top and bottom of the 
fuselage—a flying bullet. He bought 
an engine and reversed the drive, since 
the French propeller is engineered to 
turn clockwise. With this prop taking 
bigger bites of air, he hopes to save 
200 feet in take-offs, and be picking up 
speed in the air while his competitors 
are still climbing. 

To attain the greatest possible 
speed, the tail wheel on his new ship 
retracts into a recess by the same 
gear which pulls the landing wheels 

(Continued on page 93) 
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A model railway flag stop with depot and 
platform made of cardboard and thin wood 


Box-Car Body Serves 
as Flag-Stop Depot 


F YOU have a spur track along the 

main line of your model railway, a 
flag-stop depot can be built to repre- 
sent a condemned box-car body, which 
is often used for the purpose. Sides and 
ends are drawn to scale on medium 
weight cardboard and scored with a 
sharp tool to represent the siding. The 
window openings are cut out, and thin 
celluloid is glued inside, the window sash 
first being outlined on the celluloid with 
black paint or drawing ink. 

The base, of thin white pine, is cut to 
fit inside the four walls, which are 
glued to it. Then the roof is added in 
two pieces to give a definite ridge line. 
Car bodies of this kind often have a tar- 
paper roof added over the regular roof, 
and there are usually narrow eaves 
from 3 to 6 in. wide. A square brick 
chimney may be applied, or a piece of 
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Actual dimensions are given on these draw- 
ings so the model may be made to any scale 


paper rolled up and painted black to 
represent a metal smoke pipe. Paint the 
depot box-car red, the roof dark gray. 
The platform is a piece of cardboard 
cut as shown and either scored to look 
like planks or, better still, covered with 
narrow strips of very thin wood. String- 
ers of balsa are glued to the underside, 
and the posts are then added. If the 
wood platform looks too new, stain it 
with water to which a few drops of ink 
have been added.—J. W. CLEMENT. 


Boring Thin Wood Strips 


IN BORING 1-in. holes in thin wooden 
strips, I had a high percentage of splits 
until I first drilled a guide hole with a 
small twist drill for the lead screw of 
the bit. By this method I was able to 
bore holes of a diameter almost equal to 
the width of the strips without splitting 
them.—W. S. WHITESIDE. 
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-Aviations Guinea Pigs 
(Continued from page 92) 


up into the fuselage. By this means, 
Chester hopes to gain another two 
miles an hour, which may mean the 
difference between first and second 
place; a difference of several thou- 
sand dollars a year. 

Keith Ryder recently completed at 
Los Angeles a low-wing speed ship, 
and on the first test flight Roger Don 
Rae looped, rolled, and dived the plane 
to demonstrate its’ stability and 
strength. In Kansas City, Ray Folk- 
erts recently completed a big brother 
to the plane which carried Gotch to 
oblivion. Less wing and finer stream- 
lining mark this creation, which Joe 
Jacobsen hopes will crack old records. 


LIND flying has come to mean pi- 

loting by instrument, but the term 
must be taken literally by these mer- 
chants of speed. They sit on para- 
chutes, virtually on the floor of the 
fuselage, and cannot see dead ahead. 
Only by the sudden turbulence of the 
air does one know he is about to over- 
take a leader. So warned, he swings 
wide and climbs. Directly in front of 
the stands Marion McKeen overtook 
Ray Moore, flying Frank Fuller’s Se- 
versky pursuit plane. Flying slightly 
to one side, Moore did not hit the prop 
wash, and saw the Seversky only when 
their wings almost collided. 

Not all the thrills come during a 
race. Tony LeVier took off on a test 
flight from an airport near Cleveland, 
Ohio, and scarcely had his wheels 
cleared the ground when the plane 
turned on its side. Unable to right the 
ship easily, LeVier jammed the stick 
hard left, throwing the plane into up- 
right position, and landed without 


| leaving the field. 


Speed, and more speed, is the eter- 
nal goal of the closed-course pilots. 
Furio Nicolet of Italy set a new 
straightaway record for land planes 
last year when he flew a bomber-type 
monoplane 323 miles an hour. No 
American ship has come within sixty- 
five miles of this mark. Which will 
catch up first, some big plane of the 


| unlimited-horsepower class, or one of 


the tiny flying gas cans? 


OOK back a few years, and you learn 
that Jimmy Doolittle hit 252.686 
miles an hour in the Thompson Trophy 
race. That was 1932. Five summers 
later Rudy Kling took the trophy in a 
Folkerts Special at 256.910. Only four 
miles faster. As for the middle class, 
of 550 cubic inches displacement, Ray 
Moore’s record of 171.671, set in 1932, 
jumped to 232.272 when Kling estab- 
lished this mark a half-decade later. 
Now for the babies. Benny How- 
ard’s ‘“‘Pete’”’ crowded the pyions to win 
at 132.246 in 1932, and Wittman beat 
out the field in the National Air Races 
of 1937 with a speed of 245.3. Almost 
double, and with an engine of only 375 
cubic inches displacement. Where they 
will go next, only time can tell. 
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Spark Plug Cleaning 
“BY THE AC METHOD” 


Saves much more than it costs 


If you have driven your car 4,000 miles with- 
out having the spark plugs cleaned, those | ) 
plugs may be wasting as much as 10% of the 
gas you buy. “Flowmeter” road tests, observed 


and verified by the University of Michigan 






















Department of Engineering Research, have 
established this waste as fact. 
The explanation is the little known fact that 


dirty, worn, or oxide-coated plugs misfire 


often enough to produce this fuel waste. 


Cleaning costs 5c a plug. You know how 





much gas you buy. It is easy, and very much 


worth-while, to calculate how much you'll 
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save by having your plugs cleaned, “by the 
AC Method,” every 4,000 miles, 710,000 Miles 
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Seltzer 


TABLET IN A 
GLASS OF WATER 


Headache 
Sour Stomach 
Discomfort after Meals 
Muscular Aches and Pains 


When you drink a sparkling 
glass of Alka-Seltzer its anal- 
gesic properties promptly re- 
lieve the pain and discomfort; 
then, because Alka-Seltzer is 
such an efficient alkalizer, it 
also helps overcome the excess 
acid condition so often associ- 
ated with these common ail- 
ments. Try Alka-Seltzer- you'll 
like it's pleasant, refreshing 
taste and you'll like the quick 
relief it brings. 

AT ALL DRUG STORES 

30c and 60c packages 


Also Sold by the Glass at 
All Drug Store Fountains 


Gas-Powered 
MODEL 
MODEL KITS 





AIRPLANE 


$3-95 


world’s champion Bassett’s new 48” 
gas-powered crackup-proof Sensa- 
tion! Finished prop., many ready- B's 20c post. 
made parts, rubber wheels, $3.95 plus 20c postage 
Also new Giant Fliers with motor-hum device 
$1.00 uy 
SHIPS . . carved hulls many 
ready-made parts, complete plans 
and materials HISPANIOLA 
(Treasure Island), XEBEC 


(Robinson Crusoe), BEAR OF 
OAKLAND (Adm. Byrd), ARA- 


BELLA (Capt. Blood) and oth- 
ers, $2.00 plus postage 

HO GAUGE MODEL RAIL- 
ROADS Freight Cars, etc. 
Send 5e post. for complete illus. 
Catalog of model kits, ready- 
made parts and supplies for all 


modelcrafters 


MEGOW’S, Dept. PS. 





Howard & Oxf. Sts., Phila. Pa. or 217 WN, 
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Despiaines St., Chicago, tl. 
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ls Water Always Wet? 


(Continued from page 75) 


air that supports it in the water. In 
the course of ten minutes or so, how- 
ever, the water will slowly displace this 
air film and wet the charcoal, which 
eventually will sink to the bottom of 
the vessel with the glass. 

Not only do scientists frequently have 
to revise their ideas about how familiar 
things work, but they are also constant- 
ly discovering new phenomena in sup- 
posedly well-understood reactions and 
industrial processes. Still awaiting 
thorough investigation is a curious 
“firefly glow’ produced when oil is 
cracked or broken up by heat—a strik- 
ing effect that does not appear to have 
been discovered until recently, but one 
which you can easily reproduce in your 
own laboratory. 


IRST you will need a piece of glass 
tubing about three eighths of an inch 
in diameter, and a foot long. Heat- 
resisting glass may be used, but is not 
essential, since the tubing will not be 
heated red-hot. Mount the tube at a 
slant of about forty-five degrees, and 
keep it heated at its center, with a Bun- 
sen burner, to a temperature below red 
heat. A flame-spreading attachment 
for the burner is desirable, to distribute 
the heat along several inches of the 
tube’s length. 

From an oil can or medicine dropper, 
let a drop of ordinary motor oil run 
down the inside of the heated tube every 
five seconds or so. When the oil meets 
the hot part of the glass, ‘“‘pyrolysis,”’ 
or chemical decomposition caused by 
heat, will occur. Any part of the oil 
that is not decomposed will drip from 
the bottom of the tube, where it should 
be caught in a tin can or other non- 
combustible container. 

Within the tube, the decomposition 
of the oil produces a variety of gaseous 
products. Combustible gases like meth- 
ane, or marsh gas, are formed, and car- 
bon dioxide is also produced by a process 
of partial oxidation. A white cloud of 
the vapors will be seen hovering in the 
tube, or carried up it by the draft of 
warm air. 


ARKEN the room, while this is pro- 
D ceeding, and at once you will ob- 
serve the strange luminescence. Several 
inches of the tube will glow with the 
peculiar light. Evidently it is produced 
by the partial oxidation of the hydro- 
carbon vapors, much as the oxidation 
of certain organic chemicals produces 
the light of the firefly. 

Oil from many sources has been re- 
ported to exhibit the remarkable phe- 
nomenon, including linseed, cottonseéd, 
and olive oil. After tests with vegetable 
oils, dispose of the oil that drips from 
the lower end of the tube by burning it, 
to avoid any possibility of its spontan- 
eous combustion elsewhere. 

You can admit oil automatically to 
the “cracking” tube with a small sep- 
aratory funnel. This is attached with 
rubber tubing to a medicine-dropper tip 
suspended in the top of the tube. 
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Here We Go!... 


on the AUTO-GLIDE Thrill Ride! 


What a ‘‘kick’’ you'll get out of this 
greatest of all ride-thrills! You 
float along on balloon air tires, 
cushioned seat—35 miles an hour! 
Powerful engine (2-speed trans- 
mission) zips up hills! Clutch 
makes starting, stopping easy. 
120 miles to the gallon, actual - 
ly cheaper than shoe- 
leather! Great for pleas- 
ure, to and from factory 
office, school. Easy to 









ride, easy to park. Built 

MODELS extra rugged for hardest 
use 

AUTO-GLIDE—streamlined pleasure model, choice of 
youngsters, business and office folks 

KAKRI-PAC—with big carrier. For deliveries, shopping, etc. 


SIDE-KAR—attaches to above models. Makes 3-wheel unit. 


WwW R | T E! See your Auto-Glide dealer, or 
send postcard for Free Book! 


THE CUSHMAN MOTOR WORKS, Dept. F9, Lincoin, Nebr. 





CHEMICALS 


Laboratory 
.Apparatus and Glassware 


Send 3¢ for Catalog CP1 
Dept. M25 


BIOLOGICAL SUPPLY COMPANY 
1 L176 Mt Mt. - Hope Ave. Rochester, N. Y. 


AYIA 4 FN ALLO 


Make Extra Money 
New easy way to earn 
money taking orders 
from friends and others for new Initial Playing 
Cards. Also, many other smartly styled decks at 
popular low prices. Liberal profits. Start earning at 
once. Thousands of prospects near you. No experience 
needed. Men or women, write for sample outfit —FREE. 
General Card Co., 400 S. Peoria St, Dept. M-75, Chicago, Ill. 


Don't Drive WRONG ws 


How often have you 
found yourself on the 
wrong road?’ You know 
how annoying it is to 
retrace your way when 
you are in a hurry. The 
Hull Auto Compass al- 
ways shows the direction of travel, saving you 
miles, money, worries and delays. Only $2.95 
at your dealer. Two-piece model $1.95. Write 
for circular 


Hull Mfg. Co., P.O. Box 246 E-5, Warren, Ohio 















‘60 POWER TELESCOPE $2.19 


VARIABLE EYEPIECE 20X-40X-60X 


NEW! Three telescopes in one, 3 different magni- 
* fications. 20 power for ultra-bright 
images with 40 & 60 power for extra long 
range. Guaranteed to bring distant 
objects, people, sports events, 
ships, moon, stars, etc. 
60 times as close. 

















Mos w- 
erful made oe any- 
ere near the money. 
Closes to less than a foot in 
length. Multiple lens system. 30 mm 
objective lens. 5 sections. Directions 
included for using as a compound 4 4lens microsco) 
“ee American made. We pay the postage. Only $2.19. Address 

pt. 69. 


BROWNSCOPE CO., 5 W. 27th ST., NEW YORK 


wooD- WORKING SUPPLIES! 


New 100 page catalog gives most complete 
list of woodworking supplies in the world— 
Standard American woods cut-to-size at bar- 
gain prices, rare imported woods, Veneers, 
ply-woods, inlays, overlays, carved legs, 
mouldings, decorations, ornamental hard- 
ware, scroll saw patterns, wood -finishing 
instructions—How to make Venetian Blinds 
at ‘ store prices. Send only 10c for Catalog. 
Craftsman’s Wood Service Co., 2726 
Ss. Mary Street __ Chicago, Mm. 


WANT a new business 
DOY YOU. profession of your own, 

with all the trade you can 
attend to? Then become a foot correctionist, 
and in a few weeks earn big income in service 
fees—not medical nor chiropody—easy terms for 
home training, no further capital needed, no goods 
to buy, no agency. Established 1894. Address 
62 Back Bay, Boston, Mass. 
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Inventor for Hire 
(Continued from page 31) 


Parlini been stumped completely by a 
client’s request. That time a man ar- 
rived with a rough sketch for a radical- 
ly new kind of power plant. He wanted 
Parlini to make a working model. The 
machine consisted of a U-shaped 
trough, suggesting half an automobile 
tire, with a piston attached at each end. 
A steel ball, rolling from one end to the 
other, was to rock the trough and work 
the pistons. Once he started the ball 
rolling, the inventor explained, the ma- 
chine would rock back and forth in- 
definitely. 

“But how are you going to prevent 
friction from bringing the ball to a 
stop?” Parlini asked. 

“Aha!” said his visitor. 
what I want you to tell me.” 


“That is 


ORKABLE inventions listed on 
the record books of Parlini’s lab- 
oratory run all the way from improved 
knitting needles and air-conditioned to- 
bacco pipes to collapsible umbrellas and 
rotating lip sticks. The biggest job so 
far was recently completed for an in- 
ventor from Arizona. It was an im- 
mense placer-mining machine that 
weighed tons and had to be set up for 
its tests in an outlying section of New 
York, miles from the laboratory. 
Inventing for inventors is a job that 
Parlini finds interesting and varied. It 
is like playing a game and getting paid 
for it. In fact, he finds the work so en- 
grossing that he rarely takes a vaca- 
tion. When he feels the need of 


relaxation, he says, he invents photo- | 


graphic equipment for himself as a 
hobby. 


Alternating Current 
Makes Wire “Sing” 


AN electric wire that “sang,’’ when 
eurrent flowed through it, gave an un- 
expected twist to a home experiment re- 
cently reported by an engineer of Val- 
doie, France. Intending to show his 
young sons how electricity makes a 
lamp filament incandescent, he strung 
up a pure nickel wire about forty-three 
inches long, 1/250th of an inch in diam- 
eter, and of about 110 ohms resistance 
when cold. To the ends of the horizontal 
wire, after darkening the room, he ap- 
plied a fifty-cycle alternating current of 
110 volts. Besides becoming incandes- 
cent, as he expected, the wire aston- 
ished him by emitting a musical hum. 
Examination showed that it was vibrat- 
ing like a violin string. Its “nodes,” or 
stationary points, glowed brightly, while 
the vibrating parts were dark, because 
of their greater heat loss to the sur- 
rounding air. The experimenter has sug- 
gested that, by multiplying the number 
of wires, the principle might be given 
practical application in musical instru- 
ments of new design. The engineer con- 
cluded that the fluctuation in magnetic 
field produced by alternating current 
set up the vibrations in the wire. 











IMPORTANT NEWS 
about POWER TOOLS 


in 


world’s largest manufac- 
turers of modern, low-cost 





The home of the Delta 
Manufacturing Company 


will be off the press shortly. It will con- 
tain the latest up-to-the-minute listings of the 
complete Delta line of Drill Presses, Saws, 
Sanders, Jointers, Shapers, Grinders and acces- 
sories—with all the new improvements and 
refinements and information about the newest 
tool accessories. 


Delta “Quality” tools are recognized the 
world over for their built-in value, dependable 
performance, ‘or their rugged, accurate con- 
struction. From the smallest of home shops to 
huge industrial plants, Delta tools have estab- 
lished themselves as low-cost time and labor 
savers. Don’t miss the latest tool news in the 
1939 Delta catalog. 


Milwaukee — the 


power tools exclusively. | 


olta Mfg, Co, “wenn: ’ 


® Every man interested in modern 
motor-driven tools for the home shop 
and small shops, for building or in- 
dustrial use, will want to know all 
about the sensational new Delta tool 
soon to be announced. For seven years 
Delta engineers have been working 
on this new development. The result 
has been a motor-driven tool so revo- 
lutionary in design, so basically im- 
proved over anything hitherto avail- 
able, that it is considered Delta’s 
greatest contribution to the power 
tool field. The full story of this re- 
markable new tool is so comprehen- 
sive that it cannot be given on a small 
circular or a few catalog pages. A spe- 
cial booklet is being prepared that will 
be sent free to all those who are in- 
terested. Send for this booklet today. 
It will be mailed with the new 1939 
Delta Catalog. 






















so your name will be on the 
mailing list. Don’t take a 
chance of not receiving 
your 1939 Delta Catalog 
promptly. Just fill out the 
coupon below and mail it 
at once! 





DELTA MFG. COMPANY, Dept. 8938 
600-634 E. Vienna Ave., Milwaukee. Wis. 
Gentlemen: Please place my name on the 


list to receive the 1939 Delta Catalog just 


mailing 


as 


soon as it is off the press—and a free copy of the 


booklet giving the full detailed story 
revolutionary Delta tool 


Name 
Address 


State 


City osentin _ 
if you are a Delta user now. 
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Here — packed in one handy 
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Print YourOwn 


Cards, Stationery, Advertising, 
labels, paper, circulars, tags, ete 
Save money and time. Sold direct 









from factory only. Junior Outfit 
$9.00, Senior Outfits $17 and 
up. Do popular raised printing like 


engraving with any of our presses. 
Print for Others, Big Profits. 
Pays for itself in a short time 
Easy rules sent. Write for free 
catalog of outfits and all details, 
Kelsey Press +s 
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18 E. 42nd St. & 136 W. 32nd St., N. Y. C. 





Like a fine meerschaum pipe to a smoker, 
an Atkins Silver Steel Saw gives a feeling 
of satisfaction and confidence to the man 
who uses it... not only a taper-ground, 
mirror-polished handsaw, but Atkins Blue 
End Hack Saw Blades, small Circular and 
narrow Band Saws, in a complete range. 
Their quality and kind of work strike the 
right note in equipping a home workshop. 
A 40-page'' HowTo Do It’’ Book gives many 
valuable workshop kinks. Sent for 10c. 


E. C. ATKINS AND COMPANY 
428 S. Illinois Street 
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Roadside Water Plants 
Under the Microscope 
(Continued from page 73) 


chlorophyll in the filament-type alge of 
which it is composed. However, there 
are many algal forms which are brown, 
red, yellow, or purplish-green in color. 
It is these plants, incidentally, which 
give color to the rocklike deposits 
around some of the hot springs in Yel- 
lowstone National Park. The plants 
live in the waters of the springs, al- 
though they may be within forty de- 
grees of the boiling point. 


HE alge that are red, brown, or 

some other color are really green at 
heart. If you find some of these fila- 
ments, you can perform an interesting 
experiment that reveals the presence 
of green chlorophyll. Put some water 
in a test tube or small bottle and add 
several drops of chloroform. Shake the 
bottle vigorously, and then let the 
chloroform settle. Pour off the water, 
which now contains a little chloroform, 
and put the colored alge into it. The 
chloroform will extract the phycocy- 
anin which modified the basic color of 
the cells, and leave the bright-green 
chlorophyll. You can extract the green 


chlorophyll by soaking the alge in 
alcohol. 

The chlorophyll has an important 
job to perform. It takes part, in 


some mysterious way, in the process 
by which the plant transforms carbon 
dioxide, water, and sunlight into starch 
that it can use for food. 

By making repeated observations on 
alge over a period of days or weeks, 
you can learn more about their habits 
than by single inspections. Spirogyra, 
for example, may be discovered only 
in the form of simple filaments, on your 
first exploration. However, one of the 
most interesting stages of its life oc- 
curs during conjugation, when two par- 
allel filaments are connected by canals, 
producing a ladderlike formation. This 
is the usual method by which Spirogyra 
reproduces. The two filaments, one 
male and the other female, become 
joined together, and send out hairlike 
projections called papill2, which unite 
to form canals joining adjacent cells. 
The contents of the male cell pass 
through the canal into the female cell 
to form a zygote, or spore, which later 
develops into a new plant. The emptied 
male-filament cells eventually rot away. 


N YOUR study of Spirogyra and oth- 
er algz, you will find it interesting 
to apply iodine or some other stain to 
bring out cell details. Iodine, for in- 
stance, will make the nucleus more 
prominent, and when applied in a solu- 
tion strong enough to darken the entire 
cell contents, makes the cellulose cap- 
sule easier to see. 

The filamentous algz comprise only 
a small percentage of all algal forms 
known. The group includes the diatoms 
and a multitude of others of almost 
every conceivable form. 
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IDEAL-X, 122 East 25th Street, WHEW YORK 
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Tv 
Midget radio fits your n« 
purse. Complete in 
weighs only 3 ozs. Si 
cigarette package! Receives stations with clear 
natura! tone. NO CRYSTALS to adjust—NO UPKEEP—only one mov- 
ing part. Self contained *‘Speakophone’’ unit gives superior erform- 
ance. IS NOT A TOY! HOUSANDS OF SATISFIED OWNERS 
Many report amazing reception and distance. Sent complete with in 
structions for use in homes, offices, hotels, boats, in bed, etc. ES 
ONLY A SECOND TO CONNECT. No hook-ups to any current. Six 


colors available. 


SEND NC MONEY! Pay postman only $2.99 plus 
send $2.99 (Check, M.O., Cash) and yours will be sent postpaid. 
GUARANTEED. A most unusual value. ORDER NOW! 


TINYTONE RADIO CORP., Dept. PS-9, KEARNEY, NEBRASKA 
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Build the 4-mast Barque, California 


Accurate, detailed blue prints of this handsome, steel barque. 
Complete fittings and construction sets 
for steam trawler and other popular 
models including the ‘‘Hartford.’’ Send 
20e (coin) fornew illustrated catalog. 
Illustrates hundreds of items, fit- 
tings and complete kits. 
A. J. FISHER 
1002-2 Etowah Ave. Royal Oak, Mich. 








Razor sharp, uses old blades. Strong- 
ly made of steel. Artistie design 
Cigar cutter, cord cutter, ete. Size 
21,"x1"x%”, folded. A real bargain. 
Send 10e (coin) today 


VITAL PRODUCTS 





NEW DELUXE 
SMALL LATHE $59.50—$64.50 


If you hanker to tackle projects in your home shop that re 


quire real precision metal work—or need a small lathe in 
your business—then you'll want to know all about this sen 
sational new Atlas. Backgeared, screw-cutting, reversible 
feed, V-belt drive, 12” or 18” centers, 6” swing. Write for 
Catalog 29 and easy payment plan. 


ATLAS PRESS CO. 


955 N. PITCHER ST. KALAMAZOO, MICHIGAN 
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Gus Tunes a Car By Ear 
(Continued from page 54) 


that your car won’t give you any 
trouble for a few days,”’ he assured her. 
“But it’s only a temporary repair. If 
you’d like me to, I'll order a new dis- 
tributor head, and install it any time 
it’s convenient for you to bring your 
car in.” 

““Yes—do that, please,’’ Mrs. Oliphant 
directed. ‘‘Really, I’m tremendously im- 
pressed! You know, I heard what the 
young man whispered to you when I 
first drove in, and I thought it was a 
silly joke of some kind. Imagine run- 
ning a repair shop by remote control!” 


FTER she had driven off, Harry 
looked at Gus. “All right, Sher- 
lock Holmes,” he said. ‘“‘Let’s have it!” 
Gus grinned at him. “Just educated 
ears—and experience,” he explained. 
“You'll get both in time. When 
an engine runs smoothly while it’s 
idling, and then starts to raise a ruckus 
when you speed it up, nine times out of 
ten the trouble is in the distributor or 
the coil. And when your ears tell you 
that the cylinders aren’t all firing at 
the right time, it’s an odds-on bet that 
the trouble is caused by a Y-shaped 
crack in the distributor head. You see 
what happens, don’t you? The spark 
follows the crack. Drilling a hole larg- 
er than the crack is wide, just where 
the Y branches, stops the spark from 
jumping, and stopping the spark from 
jumping stops the trouble. Get it?” 
“Yes, I get it,” Harry said. “But 
suppose the trouble isn’t caused by a 
crack in the distributor head. Suppose 
the engine is just missing fire occasion- 
ally. Where do you go from there, Gus?” 
“Well, it might be caused by the coil,” 
Gus told him. “That’s easy enough to 
check on. All you have to do is to pull 
the wire out of the distributor head, 
while the engine is running, and hold 
its end fairly close to the place where 
you pulled it out. If the coil is O.K., 
you'll get a nice blue spark. If the coil 
is weak, you'll get a yellow spark. Don’t 
waste any time on a weak coil. Put in 
a new one. 


NOTHER cause of a missing engine 
that you run into now and then is 
a condenser that can’t stand the volt- 
age. You can spot that by the contacts 
—they’ll be gray if the condenser is all 
right, but blue if it is weak. Sometimes 
even a brand-new condenser is weak. 
The remedy is the same as for a weak 
coil—throw it away and put in a new 
one. 

“Once in a while, hard scale on new 
distributor points is the cause of an 
engine missing. The scale is a sort 
of glaze that is so darned hard that 
you can’t cut it, and that the juice can’t 
get through it. There’s nothing that I 
know of that you can do about it, ex- 
cept put in new points. 

“Sometimes an engine will run all 
right at low speed, but heat up badly at 
higher speeds, as if it were running on 

(Continued on page 98) 


Never Before 


A Candie 
Like This! 


Compare With Any 
$1599 Model! 


Don’t let the price fool you! 
This isn’t a ‘“‘candid-type” 
camera, but a real ‘‘candid” 
that’s fast, efficient and ECO- 
NOMICAL. Check the features, 
and you'll understand why 
the new IRIS will give sharp, 
clear negatives that make fine 
enlargements. Glance at the 
illustration — notice its sleek, 
streamlined body design. 

If you're worried about the 










LENS—Vitar f:7.9, color c 
TER—Three speeds, instantaneous time and 
bulb, lris diaphragm with four stops, f:7.9, 
11, 16, 22. CONSTRUCTION — Precision 
shutter mounted in chromium collapsible 
mount. Ball-bearing mechanism insures ac- 
curate focusing. Provision for cable release. 
CASE —Hinged back for quick loading, 





upkeep, here’s some real news 

—big news! The IRIS is the only candid cam- 
era that can use the economical UniveX 15¢ 
Ultrapan Film Roll. So inexpensive that. 
everyone can now afford to operate—as well 
as to own—a candid camera! 


FREE BOOKLET Sce the sensational new 
UniveX IRIS at your dealer's today, or send 
for illustrated Booklet 75. Universal Camera 
Corp., New York, N. Y. 


(Prices Higher Outside of U. S. A.) 


Compartment for carrying extra film roll. 
Spring pressure plate for aligning film accurately in the 
focal plane. VIEW FINDER— Optical, precision type 
with minimum parallax error. PICTURE SIZE—112" x 
1l". Uses fast Ultrapan six exposure film roll, retail- 
ing at 15¢. 





IRIS Eveready Camera Case 


This sturdy, handsome case per- 
mits user to swing Camera into 
instant action. Handsome, rich 
brown grained finish. Equipped 
with top grain cowhide shoul- 








der and hand strap combination. 
Suede lined for complete lens 
and camera protection. Water 
proof and dust proof. $2.00 





Showing Case Open and Ready for Action 








RADIO CATALOG 


Ready Now—Send For It! 


Everything in Radio 
at Lowest Prices 


Send for the new 1939 
ALLIED Catalog—it in 
cludes Everything in Radio 
in Radio’s Biggest Book! 
62 new sets —Push-Button 


Tuning—4-16 tubes—for 
AC, AC-DC. 6 volt, 32 
volt, battery and auto oper 
ation; complete new line 
of record players, phono 
graphs, phono-radios, ete. ; 
new Build-Your-Own kits 
—100 diagrams and proj 
ects! Over 14,000 parts, 
new Sound Systems, Ama- 
teur Gear, Test Equip- 
ment, books, tools, ete 
Send coupon now for Free 
Catalog! 








FREE! Clleds /939 

















PHOTRIX 


EXPOSURE METER 


Harry Haber 

& Harry Fink, photo- 

graphic experts fortwenty 

yeors, give the PHOTRIX, 

photo electric exposure meter 

their unqualified recommendo- 

tion. WHY? Because of its higher 

sensitivity and simple quick timing of 

exposures, guaranteeing correctly ex- 

posed pictures under all light conditions 
in black-ond-white or natural color. 








PHOTRIX FEATURES: 
© Unusual sensitivity. 
® One dial-easy to read. 
® Nothing to set...clways 
ready. 
® Built with the precision 
of the finest wetch. 


© Compact, streamlined, 
handsome. 


© Wrist watch operation. 





EXCHANGE YOUR OLD EX- 
POSURE METER FOR A PHOTRIX 


No matter whot kind of on exposure meter you 


= 
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= 
te 


now own, we will accept it in exchange... so 
you may use this new and modern PHOTRIX. 
o 








for any kit deseribed 


zine. Write! 


- " ALLIED Radio 
Corporation, Dept. 7-3-9 
833 W. Jackson Bivd., Chicago, Ill. 





Send me your new 1939 Catalog—Free 
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Free Builders’ Parts Lists 


this or any other maga 


i. lish , 


Let this friendly and complete photographic 
store fulfill all of your camera and photo- 


ew graphic needs. Free demonstration of 


in 
PHOTRIX... gladly or write for 
descriptive literature and bulletin of 

£ many other specialties 
PHOTRIX EXPOSURE METER $15.00 


¢ * Ever-ready leather case 1.00 
, 4 Wrist strap for fastening 







PHOTRIX to the wrist 1.00 


¢ . 
on: eno 
ARREN ST.,NEW YOR 
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ATURE’S hidden miracles clearly 
revealed through this Wollensak 
microscope—only microscope with 425 
power for $20. Magnifies from 100 to 
425 diameters, in steps of 25. Easy to 
use. Ideal for photomicrography. Also 
150-power at $14.50—magnifies from 

70X to150X. At stores or di- 
425 rect, postpaid(or FREE 
POWER C.O.D.). Money» BOOK! 
back guarantee. 


Send for FREE 


fy, 0 Book. 


Wollensak- Optical Co., 804 Hudson Avenue, Rochester 








@ WRITE for details on this 
new 9”x 3/ Workshop Precision 
Lathe — back geared, screw 
cutting. Made in 8 different 
drives, 4 bed lengths, 33 prac- 


SOUTH BEND tical ‘attachments 


available for use with 


this lathe. Weight 
$20 Ibs. crated. 


Ask for catalog 
i15K— sent Free, 
New Lour Terma J 
ontv $6 A MONTH 





Postpaid. 


l = "A 
SOUTH BEND LATHE WORKS 


826 E. Madison St., South Bend, Indiana, U.S.A. 





World’s Smallest Radios | 





Just a handful— Wt. only 2 lbs.—Siz 
4 tube formance! Midwet BUILT In @& 
OUDSPEAKER and AERIAL Requires no 
ground i-efficiency circuit and quality ope, 
Has Broadcast, short wave and foreign ba 
> operate Durably constructed, Ide al, Radio for Office, Apts., 
College, Camps, Trailer ourists, etc. Battery model has 
ries in <° case for use on farms, boats, autos, etc lectric 
mode! uses 110 A. C. D. C. Bither model kit of parts for $6.49 Wired 
and hecked B0c ext ra or A. “9 ) come ete ready to listen! Beautiful 


breakproof cabir St 
SENDONLY $1. 00° roo pay -s or stman rb alance ondelivery. (Batteries 
w battery pM Piya pres cahmegee 
navi 100 other radios at A tory pric Guaranteed. 
NE 


RADIO CO., Ps. 9, KEARNEY, NEBRASKA 


CAMERA BOOK : 


FREE!! 


Explains latest inventions, methods in Photog- 
ray and Home Movie Making, for fun and 
Profits. Offers hundreds of amazing money- 
saving Bargains in sti|l and movie Cameras, 
Lenses, Films, ete. Used equipment ac- 
cepted in trade. Satisfaction guaranteed! 
WRITE FOR EREE B ARGAIN BOOK! 
—— —_——_—_—- —— 


| FACTORY-TO-YOU SAVES] 
you $0 % | 











































Gus Tunes a Car By Ear 
(Continued from page 97) 


a retarded spark. Occasionally the 
cause of that will be a kink or some 
dirt in that copper vacuum tube that, 
on many cars, runs from the carburetor 
to the distributor. 

“You know what the governor is, 
don’t you—that little do-funny with two 
weights and two small springs, inside 
the distributor? When you are running 
at low speed, the governor is in its nor- 
mal position, which is closed; as you 
speed up your engine it should expand, 
and set the spark timing ahead. The 
governor is often vacuum-regulated, so 
if there is a kink or any other kind of 
stoppage in that copper tube between 
the carburetor and the distributor, the 
governor won't be adjusted to the speed 
and load, and the timing may be late. 
Then the engine will heat up badly.” 


OW about the spark plugs?” 

Harry asked. ‘“Doesn’t using the 
wrong ones make an engine pop when 
you step on it?” 

Using the wrong spark plugs causes 
plenty of grief,’ Gus agreed. ‘“‘That’s 
especially true with these n v high- 
compression engines—you've got to use 
the plug recommended by the manufac- 
turer to get the best performance. With 
the older engines, the right plug wasn’t 
quite so important.” 

“Thanks,” said Harry. “I'll try to re- 
member all that dope. But, say, Gus, 
come clean! When you figured out 
what was wrong with Mrs. Oliphant’s 
car, how much was it what your ears 
told you-—and how much just plain 
guessing ?”’ 

“My ears told me plenty! That’s 
what they’re for!’ Gus said. “But 
there’s no harm in guessing—so long as 
you know how to guess right!” 


POPULAR SCIENCE 


Question Bee 


FIGURE out your score in the Ques- 
tion Bee on page 50 by checking your 
answers against the correct ones listed 
below. Give yourself four points for 
each question answered correctly. From 
80 to 88 is good; 92 to 100 is excellent. 








HUTHER SAWS 


THE ORIGINAL 
HUTHER DADO 
HEAD 


We are makers of the original Huther 
Dado Head, patented March 29, 
1892; July 19, 1910. We have made 
these Dado Heads from our original 
patent since 1892. Naturally, we 
know how to make them. Extra 
quality in steel and workmanship is 
in every cutter. We make Dado 
Heads from 3” to 20” in diameter. 


Price No. 3 6” Dado Head %” or 
3%” hole $10.75, cuts to 34" x \&”. 


SMOOTH CUTS 
RIP OR CROSSCUT 
Smooth cutting saws for cross cut, 
rip or mitre } 
They are made in a variety of 
teeth, but the No. 1 combination 
tooth cuts equally well rip or cross * 

cut. Does beautiful work 

Write for booklet on directions for 
filing circular saws and groovers. 
Price 8” Hollow Ground Saw 
$5.44. 





DADO HEAD 





MITRE SAW 
HUTHER BROS. SAW MFG. CO. 


1290 UNIVERSITY AVE. ROCHESTER, N. Y. 






























TOOL OF 1001 USES 


ACTUALLY A WHOLE SHOP 
FULL OF TOOLS IN ONE 


Uses 200 different accessories, in- 
stantly interchangeable in easy- 
working chuck. For faster, 
better work on all materials, 
= home, in shop or take 
to Plugs in any AC 
or socket, 110 volts. 
STANDARD, 13,000 r.p.m. 
$10.75 postpaid, 3 Acces- 
sories Free a 
ee LUXE | illustrated) 2 25 000 
$18.50 postpaid, 
6 & Acer “cessories Free. 
GET A DEMONSTRATION 
at Hardware, Tool, Dept. Stores 
or order on 10-Days Money-back 
rial. Catalog Free. 


CHICAGO WHEEL & MFG. CO. 
1101 W. Monroe St., Dept. S, Chicago, IL 











USE SHU-SPONGE 


Put the white polish-on your SHOES where it 
belongs. Keep your hands CLEAN 
With this remarkably simple new inven- 
tion, the polish goes on easily anc 
smootbly...gets into those hard 
to-get-at places. Foral! white 
shoes, marvelous for 
combination shoes 
It works so well, 


it turns a chess fn. 
a pleasure. 
time. “labor and Rainn. See 
for your SHU-SPO 

Just send a dime (coin) to S) ‘Sat 
SPONGE, 2410 Time & Life Bidg., 
Rockefeller Center, New York C ity. 


10c eskck HEADS 





















MINIATURE GAS ENGINES 


SYNCRO ACE 


The time-tested, efficient, 
stream-lined power plant 
for model airplanes. Im- 
mediate deliveries, with 
all 1938 im- 
provements. 
Now only 
$13.75 at 
your dealers. 


The New 
SYNCRO BEE 


This tiny gasoline engine 

is now ready. Only “’’ stroke. Weighs 

approximately 4 oz. Only 13, 50 at your dealer's. 
ELECTRIC JIG SAWS 

7200 strokes per minute. No motor required. Ideal 

for all model builders. Sold by dealers everywhere. 

Write for literature. 


SYNCRO DEVICES, Inc. vetron?°”"Micmian 
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the HOME 
CHEMIST 


A new book which shows 
how to set up and operate 
an inexpensive home labo- 
ratory with odds and ends 
of material available in 
every home. Many thrilling, practical, 
useful experiments and tests, entertaining, 
instructive, valuable, pointing the way to 
research and new discoveries. Many dia- 
grams and illustrations. Full cloth bound 


$1.00 
POPULAR SCIENCE MONTHLY, Dept. 98 
353 Fourth Ave. York New, N.Y. 
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cataract, which is a cloudy, milky spot 
in the eye’s lens that distorts the light 
rays. The wearer simply moves his head 
until the opaque spot in his eye is be- 
hind a space between pinholes. Freed 
of interfering rays, the eye gets a 
clearer picture. An improved version 
of the multiple-pinhole lens has criss- 
cross bars that can be rotated until the 
best position for the eye is found; then 
they are locked in place with a set 
screw. 

If one eye is bad enough to be a nui- 
sance instead of a help, the optometrist 
may put an “occluder” in front of it— 
a pebbly-surfaced lens which shuts off 
the offending eye’s vision without being 
noticeable to other people. 


ND when a big game hunter takes 
down his express rifle, he may 
also don a pair of amber spectacles, 
knowing that he can aim more accu- 
rately when there is no interference 
from light of other colors. Like any 
other lens, the eye works best in mono- 
chromatic, or one-color, light. Then, too, 
the human eye is most sensitive to yel- 
low light, and by ‘“‘tuning”’ to this color 
the hunter makes his vision keenest. 

Applying the same principle, an au- 
tomobile manufacturer found that in 
delicate lathe work, machinists can do 
their most precise work under the yel- 
low-green light of the mercury-vapor 
tube. This light is nearly all of one 
color and brings in no conflicting rays. 
Sheets of stainless steel and other 
bright metal reveal their flaws amaz- 
ingly under this monochromatic light. 
Its use helps inspectors to spot defec- 
tive parts. A machinist may have two 
or three big mercury-vapor lamps for 
his job alone, but he needs them when 
he is working on parts that have to be 
accurate to a ten-thousandth of an inch. 
In big western airplane factories, me- 
chanics work under mercury-vapor 
tubes fifty inches long. Since light 
reaches the work from all sides, there 
are no confusing shadows. There is no 
discomfort from heat, either. The light 
looks cool—and is cool. 

A queer fact as yet unexplained is 
the recent discovery that a small 
amount of complementary color acts as 
a sensitizer to the eye. Girls who sorted 
oranges on conveyor belts were helped 
when green cards were placed above 
the sorting tables, outside their direct 
line of vision. The green seemed to re- 
lieve fatigue and to sensitize the eye 
to orange. 


HEN the foreman in a tile factory 

complained that the girls who 
sorted the tiles were not working effi- 
ciently, an eye expert traced the diffi- 
culty, not to color blindness, but to the 
kind of light under which they were 
working. He blocked off the windows, 
installed color-balancing lights, and 
added reddish-orange color cards to 
sensitize the eyes. Before the change, 
the girls could distinguish only four- 








Modern Eye Magic 


(Continued from page 45) 


teen shades of green; afterwards, the 
same girls easily picked out thirty-six. 

Taking advantage of this peculiar 
eye reaction, experts now mix different 
colors. of light to “sensitize” the eye 
most effectively. Combining mercury- 
vapor and filament-type lights adds the 
effect of whiteness, lending sheen and 
beauty to materials. In rolling alumi- 
num, cutting silk lingerie, inspecting 
oak flooring, and decorating chinaware, 
best results are obtained when the 
violet, blue-green, and yellow of the 





Case-hardened armor-plate glass for safety 
goggles is so hard that a hammer blow won't 
break it. Such glass guards machinists’ eyes 


mercury-vapor tubes are combined 
with the violet and red of the filament 
lamps. This synthetic daylight looks 
like the real thing, but is much easier 
on the eyes and makes for better work. 
The lighting units give the illusion of 
skylights, but can be put anywhere in 
a factory. By balancing them for color, 
they can be made so realistic that the 
eye cannot detect the change from day- 
light. 

Thus, light, tailored for eye comfort, 
is being used along with other stream- 
line seeing aids to lighten the burden 
of your daily job and safeguard the fine 
mechanism of your eyes. 


Cowbirds Beat Pigeons 
at Their Own Game 


COWBIRDS, the small blackbirds often 
seen with cattle, have outflown homing 
pigeons in recent tests of their suit- 
ability for carrying messages in war- 
fare. In one trial, a cowbird covered 
the thirty-three miles between Chicago 
and Waukegan, Ill., in fifty minutes, 
beating a racing pigeon by twenty 
minutes. Another cowbird established 
a distance record by returning to 
Waukegan after being released at Van- 
couver, B. C., 2,500 miles away. Be- 
sides their speedy flight, cowbirds have 
the advantages of inconspicuous color, 
a factor that would make them of par- 
ticular usefulness in time of war, since 
they would be less liable to destruction 
by enemy sharpshooters. 
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SAVE MONEY ON YOUR 


HOME REPAIRS 

















Quick, easy, dependable 
ways to make _ over = 
100 of the commonest Se 
emergency and routine | | ise 
household repairs are 
explained in this free ' 

: Write for 
booklet. FREE BOOK 





VERY household- 

er has his un- 
lucky days, when 
something suddenly 
leaks, breaks or 
comes apart, but— 
you can laugh at many such emergencies and 
save much money if you keep a can of Smooth- 
On No. 1 handy and do your own repair work! 


Smooth-On No. 
fA. 1, applied without 
sb ele heat and without 
X special tools, hard- 
~ ens into metallic 
( 5 ) iron and holds on 
q any metal. It of- 
i fers the simplest 

means of stopping 
water, steam or gas 
leaks, and is ideal 
for use on pipes, 
boilers, tanks, heating systems and automobile 
radiators, kitchen utensils, etc. The repairs can 
usually be finished before a professional fixer 
could arrive, and at a 
very small fraction of 
the cost of an outsider’s 
work, 

Resetting a loose han- 
dle, lock, hinge, stripped 
screw, bolt or nut with 
Smooth-On No. 1 sel- 
dom takes more than 
several cents worth of 
material and a few min- 
utes of time, but the repair holds like new. 

Properly made Smooth-On repairs are per- 
manent, avoid labor expense, often avoid buy- 
ing a much more expensive renewal part, and 
you have the satisfaction of knowing that the 
work is well done. 

A dollar saved is a dollar earned, and the 
money you can keep each year by utilizing 
Smooth-On No. 1 at every opportunity is a 
substantial sum. Perfect results require only 
that simple instructions be followed, 


Get the free booklet by returning the coupon, 
and buy Smooth-On No. 
1 in 7-02., 1-lb. or 5-lb. 
ean from any hardware 
store or if necessary from 
us direct. 








Loose handles 























Cracked pipes 














Loose screws 










SMOOTH-ON MFG. CO., Dept. 58. 
574 Communipaw Ave., j rte y City, N. J. 


Please send the free Smooth-On Repair Book, 











SHOOT BENJAMIN GENUINE COMPRESSED 
AIR PISTOLS 
WITH SarEtY 
For T: & Small Game—Economical-—Ac- 


curate Practical Remy Force Amaz- “” 
im Maximum — Sate. Single Shot i 
o 










Tnnaies Fire—Hair 
Satety. — 177 or zs or BB Price $7. AS Boer $2.00. 
Also 177 and 22 Sin; 7 Bhet Air Rifles $7. 50. Single Shot 
BB Air Rifle $6.00 t BB Repeater Air Rife $ 50— at 
Dealer or ae No got required— SAFE he On 
nuine mpres ssed Air Pistols & Rifles for Shooting BB 
Markct. Full taiis—Targets—Free—Write Today tor introductory 


er. 
BENJAMIN AIR RIFLE CO., 853 Marion St., St. Louis, Mo., U.S.A. 
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5 Biggest American Navy 
SOME FUME, EH KID: (Continued from page 23) 


these rakish craft are designed to zig- 
| zag through shellfire and send away 
their torpedoes at close range, insur- 
ing bullseye hits. Two of these boats, 
capable of skimming the water at up- 
wards of a mile a minute, will soon be 
undergoing trials at the hands of Gov- 
ernment experts. 

Besides twin torpedoes, one aimed 
ahead, the other to the rear, the “‘jit- 
ney destroyers” will be equipped with 
machine guns and depth bombs to bat- 
tle aircraft and submarines. Protecting 
harbors and coast cities will probably 

« be the greatest field of usefulness for 

- t All that smoke was these midget battle craft. A dozen, 

FIRE! FIRE! Creat « er ee se ehiioanien A pipe jammed darting swiftly over the water, could 

smoke pouring from 1€ vt ~avd full of George’s favorite hell-fire 4 make a concerted attack upon a bom- 

George Hooper's — i brand of tobacco!Do your duty, barding warship. Even if only one 

men, and don’t spare the hoses: It : ', broke through the raking gunfire, its 

torpedoes would stand a good chance 
of crippling or sinking the invader. 











; ; “ted 
ils like the linoleum’s ablaze! boys! He has it coming to him! 
Sic S 7 











N ADDITION to forty-six warships— 

two of them 20,000-ton aircraft car- 
riers—the recently passed naval ex- 
pansion program provides for the ad- 
dition of nearly 1,000 fighting planes 
and a $3,000,000 dirigible. This aerial 
fleet will function in coéperation with 
the warships for observation and attack. 

To take care of our rapidly expand- 
ing sea force, $28,000,000 will be spent 
on shore establishments. The building 
program will include one of the world’s 
largest dry docks at Pearl Harbor, 
Hawaii. This gigantic structure will be 
approximately 1,000 feet long and 132 
feet wide. Its depth, at mean low 
water, will be forty-five feet. Costing 
$8,000,000, the new dry dock will ac- 
commodate the largest battleship 
planned and will make extensive re- 
pairs on the Pacific Fleet possible with- 
out necessitating a return to the 
American mainland. 

For a time, the opinion was ex- 
pressed that warships larger than we 
now have would be unable to pass 
through the Panama Canal. Naval ex- 
~ f : perts, however, recently announced that 
the link between the Atlantic and the 


RA WALTER Pacific would accommodate dread- 


ALEIGH noughts up to 60,000 tons. This is a 
~ third again as large as the biggest 
- 


ships proposed in the present expan- 
sion program. 

Thus, Uncle Sam’s new navy, most 
powerful ever to fly the Stars and 
Stripes, will be able to steam from 
ocean to ocean, ready to meet any 
threat of encroachment by a foreign 
power. 


Rubber Springs Absorb 
Machine Vibrations 


SPRINGS made of a specially com- 
pounded rubber are now supporting 
giant manufacturing machines to check 
—— TUNE IN Tommy Dorsey vibration and thus cut maintenance 

and bis orchestra. —_—_ | costs. As much as ninety percent of 
for your copy today. Brown & Williamson Tobacco TAME CARE || ee the impact of giant punch presses on 
Corporation, Louisville, Kentucky. Dept. Y-89, youR, PIPE | . the floor is absorbed by these springs. 








ARM IN ARM they went their way 
rejoicing! And how George raves 
about his new-found burley blend! 
So much milder! So fragrant! So 
modestly priced for 2 full ounces! 


“JEHOSAPHAT!” said tlic firemen. 
“Clean that pipe and swit h to mild 
Sir Walter Raleigh. Do this and we 
promise to let you ride the hook- 
and-ladder to the next fire. Oke? 
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FREE BOOKLET tells how to make your old pipe taste 
better, sweeter; how to break in a new pipe. Write 170 
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Joined the Spring Group 


Ra 
| NEW CLASS NOW| Yc 
FORMING 


You Must Register At Once. Mail Coupon On Opposite Page! 


57 New Easy Reading Courses 
Covering 4 Years High School 
and 2 Years College 





ENGLISH (Speaking, Reading, Writing) O 


MATHEMATICS—PSYCHOLOGY—et 
1,543 Lectures— oie = N' 
2,437 Pictures—49 Color Plates for Only 25 Cents Each 


Here is such a wide choice of educational opportu The POPULAR EDUCATOR is truly “the poor man’s higher and 
nities that rom. wilt, find bg Be pam 2 ee education.” Take, for example, a subject like PSYCHOLOGY n | 
— ee Se rare Rigg Heo jagger tom If vou had to attend lectures on this subject in) person at po 
ene et the 7 courses, you will still find in’ the High School or College. it would cost you hundreds of dollars lo 
POPULAR EDUCATOR a vast wealth of articles as even an elementary textbook would cost you three or four. Yet soo! 
fascinating as could be found in any popular non the Alliance teaches you this useful science for a whole year 

fiction magazine. Kach weekly number will give you AT A TOTAL COST OF EXACTLY 25 CENTS! This is an un wee 
the bigeest quarter's worth you ever had! precedented bargain! aw 
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Only 25c a Week ... Stop Whenever You Like 


\' )W, at last, every man and woman who wants the benefits of more advanced school- 
ing can have it, for the National Educational Alliance has brought 57 High School 
and College Courses within easy reach of any one who can afford to invest 25¢ a week 


in better education. 


To begin with, your membership in the National Educational Alliance is free, and as 
soon as you join you start to receive the POPULAR EDUCATOR—which includes 


weekly groups of fascinating lectures—for the price of a high grade periodical 


a week. 
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Like Reading Any Fascinating Magazine 


Nothing is more effortless and interesting than the new method 
of education employed in the POPULAR EDUCATOR! Your 
lectures come once each week on each subject in the pages of an 
attractively illustrated periodical. The first weekly issue includes 
32 “No. 1 Lectures,” in 32 different courses of instruction—from 


Anthropology 


ond weekly issue brings you a simi- 
“No. 2 Lectures,” ete., 
ete. You follow only the courses you 
want to learn, just as you read in a mag- 
azine only the serials that interest you 


lar number of 


most. 

Each course 
informative as 
an expert in 
the subject, 
plus a popular 
writer, can 
make it. Each 
lecture is short 
enough to read 
at one sitting 
and so interest- 
ing that you 
retain it easily. 
And they are 
illustrated with 
unique photos 
and diagrams, 
sometimes cop- 
ies from’ price- 
less originals in 
museums. 


Please mention PopuLAR SCIENCE MONTHLY w/ en writing to advertisers. 


to Zoology. The sec- 


is as entertaining and 
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Wrap Up 25c And Mail It Now For Your First 
POPULAR EDUCATOR 


NATIONAL EDUCATIONAL ALLIANCE, Inc., 
s Dept. BF 
8 37 West 47th Street, New York, N. Y. 
For the enclosed 25c, please send me the first is- 
sue containing a group of 82 Lectures in the 
Alliance’s courses, prepaid, and enroll me in the 
new class for one year. You may send me the 
POPULAR EDUCATOR weekly at the rate of 25c 
a week, until I give you notice to cancel. For 
convenience in bookkeeping, you may bill me once 
month for such copies as I receive. 
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Gu Switch lo New Kind of 


SPARK PLUG 





“You Have ‘What. Every One of 


eon 
NAY age ee 





Motorists Everywhere Report Sensational 
New Type Spark Plugs Give Remarkable 
NEW PEP... POWER... AND GAS MILEAGE 


To help you decide which spark plugs to buy, 
Auto-Lite shows you this unsolicited recommen- 
dation from G. C. McMgkin, an official of two of 
the largest bus operating companies in the South- 
west, 

14,231 miles, at 664 miles a day on one set of the 
new Auto-Lites without a failure! And before he 
installed Auto-Lites, Mr. McMakin declares 





Us Has Been Looking For!” 






Lubbock, Texas 








McMakin Moto 

















k r Coach 
c. MCMAKIN, PResioeny _ _ 
Lubbock, Texas 
Pr) 
Electrin ; 
a, ~*¢ Auto-Lite ¢, 
*Oledo, Ohio es 
Ma» 
: “ay 6, 193g 
Sentlenen 
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of pute. eee =14 Of this 
Bus Uto-Lite Spark p i a 2 cane 
Bus. We hace Dare ‘na l6A, ; F 4aded to try 
Suen - » 28 Passen “ty &@ set 
Nd (2000 ting a new ea; f = pal. a 
and another jf to plup fa of plugs every pr 
tod not 4 4ilure, First one ss 
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myself ake 
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Th mat you 
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dad ac 
and makes 664 mi 
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run, Odessa, | 


he was changing spark plugs every 2,000 miles. Stalled at 13) 8 @ round tr; - bbo 
. : ‘ Spee ~~ *+2009 miles uP every day a_i ee 
Read the evidence in his letter. New Auto- ee Other en., 12d May has Y- Auto-Lites a tn 
. - seated d na er than cle P had 125) 0 ; - 
Lite Spark Plugs, with Konium Electrode ve done nothing, a thetns and Pe~setting we Riles on the 
. : . ns : = they ee th ; ms 
Geometric gap design and Ziramic Insulator, ~_— ®Y are stil) going Mee 8s twice, 
: . al f oa 0. 
bring out the best in any motor. They pep up Chevrolets, _— fifty pieces or ” 
3 . P ite ees. "Ces of b 
pickup, make starting easier, add top speed, Service record are santemmati nals one at in the Plee: 
stop gasoline waste, last longer! diately swingins +. "2? 8Nd with thy 
Certa ME to Auto-Lite Joog "28 
‘ Suggestin inly we Wish to tp nee abe 
Dealers and Service Stations: 2 € this new : “Hank the part 
inimum ang ae Plug, for 4+ a Party responsi b) 
Millions of motorists are being told in had before, Biven us better oan Cut our plug cost . ~~ 
: 6 : : °r perfors , t to 
dynamic advertising the benefits of this sen- orMANCe than we have om 
22 tion: , sn ite The Electric I r 
sational new spark plug. Write rhe Electric one, as yt @ pleasure to » 
Auto-Lite Co., Dept. P.S. 10, Toledo, Ohio, for for. #el you have what ee Auto-Lite 5 
details of the 1938 merchandising plan. * €V@ry one of us — i Plugs to any. 
nas been looking . 
Ve 
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Mc MAK 
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WET ROADS SWEPT DRY 
BY NEW ae Tit 


STOPS YOU QUICKER THAN YOU'VE EVER StnTES BEFORE 


ta at 
OC lin To 


@ It’s really two great tires in 
one! Inside, the new Goodrich 
Safety Silvertown has the fa- 
mous Golden Ply that resists 
internal tire heat and provides 
you with scientific protection 
against high-speed blow-outs. 














LOOK out! 
HE CANT STOP! 






THE SIGN SAID “STOP”, BUT... 
HIS CAR SHOT STRAIGHT AHEAD! 
For quickest non-skid stops, get 
Goodrich Silvertowns with road- 
drying Life-Saver Tread. 


Outside this new huskier, 
deep-grooved Silvertown has 
Life-Saver Tread skid protec- 
tion to give you the quickest 
non-skid stops on wet roads 
you've ever seen. 


NO EXTRA COST! 


Even though Silvertowns are the only 
tires that give you these two great 
life-saving features—they do not cost you 
a penny extra! Stop in at your Goodrich 
Dealer or Goodrich Silvertown Store; 
ride out on these life-saving, mileage- 
boosting Goodrich tires. 


€ 


OTH regular, andalsothepremium- Silvertown with the Life-Saver Tread 
priced tires of America’s six larg- gave greater skid resistance than any 
est tire manufacturers were submitted other tire tested including 





















ow LIFE-SAVER 
ta WORKS. The 


ending spiral 
like a battery 

dshield wipers, 
piece the water right 
and left—force it out 
through the é eet 
grooves—make a rai 
track for the rubber 


J to grip. 






never- 
bars act 
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HERES PROOF WHICH TIRE GIVES YOU QUICKEST NON- 
SKID STOPS. READ THIS REPORT FROM AMERICA’S 
LARGEST INDEPENDENT TESTING LABORATORY 








| NG 








to a series of exhaustive road testsmade those tires listed from 40% P' 
over a three months’ period by us to to 70% higher in price.” ¢ 3) 
determine their resistance to skidding, A. R. ELLIS, Pres. s }3 
with the following results: PITTSBURGH TESTING >: 
“NON-SKID—The new Goodrich LABORATORY SF Jf 





Ty Goodrich SAFETY Silvertown 


| LIFE-SAVER TREAD SKID.PROTECTION <@ch@ GOLDEN PLY BLOW-OUT PROTECTION 
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WISH YOU COULD SIT ON THE CEILING ~ 


But new SUPERFEX Oil Heater directs heat 
to the “living zone,” too... ends cold, drafty 
floors. . gives both radiant and circulated heat! 





3 
. acta 
4 ——=——. 


VOGT te pp rere Here’s where heat goes! A circulating heater 


+} ’ 
hi 2 —— oe sends hot air to the ceiling, (see dotted lines) then 
| Ss i aler it slowly sinks lower in room and also helps warm 
¢ ) $44 SN 3 adjoining rooms. The Superfex Heat-Director does 
. ~ 4 wn ° ° . . 
Sd Noa “4 PANS this, too, but its Comfort-Controls also send warm, 
1 / “| ~~ ° e 42° ° ’ ° 
. a f\ (eS [Baa radiant heat into the “living zone.” (see arrows) This 
—= (Me | en el a 
~~ /s " é tw <a radiant” heat is like the heat from the sun, and can 








SY | s— be directed down to the floor or straight out... which- 
ever you wish. Only Superfex has this vital advantage. 


HIS WINTER you needn’t have drudgery, ashes finest of all heaters. Have one this winter in your 
and soot. You can forget fuel odors and stoking home! There are Heat-Director models and radiat- 
. cold, drafty floors and chilly mornings. For the ing models in sizes and prices to meet any demand 
Superfex Heat-Director brings the finest modern ... in beautiful porcelain enamel finishes. See 


oil heat to homes without central heating. them at your dealer’s today, or send coupon for our 
It burns a wide variety of inexpensive fuel oils, free booklet. 
available everywhere. It operates hour after hour 
without any attention ... gives continuous, cozy 
warmth overnight. You regulate the heat exactly 
to suit you by merely turning a dial! 
It costs so little, with easy payment plans, 
to enjoy the comfort and convenience of this 


The mark of Qualily 


THE BEST WAY TO HEAT IS WITH OIL—THE BEST OIL HEATERS ARE 


SUPERFEX 


OIL BURNING HEATERS 


6 P 


yoo eae ee eee ee ee ee —_—— 


| PERFECTION STOVE CO., 761I-A Platt Ave., Cleveland, Ohio 
Please send descriptive booklets as checked: 







SUPERFEX Heat-Directors and Radiating Heaters 
PERFECTION Portable Room Heaters 


Name 








St. or R.F.D. 


Post Office _— — - 





County a __ State 
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THIS COMPLETE, SIMPLE, PRACTICAL COURSE 
FOR SELF-INSTRUCTION WILL QUICKLY GIVE YOU 


A Complete Mastery oj 
MATHEMATICS 


Prepare now to advance your- 
self to an important job by 
Mathematics Training. 
an. Mathematics is the founda- 
tion of all mechanical and 
scientific work, and of all 
business or industry based 
on science. Without this essen- 
tial knowledge even the most 
capable man is left behind while 
others forge ahead to better 
jobs, bigger contracts, more 
money. You need mathematics 
to solve technical problems and 
to improve, speed up and check 
on your work and the work of 
others. 

Now you can learn mathemat- 
ics by an easy, inexpensive and 
time-saving method. A very sim- 
ple and extremely interesting 
course in book form has been pre- 
pared for you by an expert who 
has devoted a lifetime to teach- 
ing practical men the funda- 
mentals of this important subject. 


MATHEMATICS 
FOR SELF-STUDY 


By J. E. Thompson, B.S., A.M., 
Dept. of Mathematics, 
Pratt Institute 
These books start right from the 
beginning with a review of arith 
metic that gives vou all special 








we 








A Complete short-cuts ond trick methods that 
Course and suave countless hours of your time. 

Then they go right into higher 
Reference mathematics and show you how 


Library in simple it is when an expert ex 


5 Volumes plains it for you. In no time at 
all you will be tackling with ease 


Arithmetic the most difficult questions on this 
Algebra subject. 

Geometry * 
Trigonometry An Expert Ss 
eneerane Simplified Methods 


1598 Pages Illustrated Mr. “ye the author of these 
books, has had many years’ expe 
rience in mathematical training. 
He presents each practical method and problem in the 
clearest, simplest way. He gets right down to the kind of 
information that you need in your daily work. 


Send No Money—Mail This Coupon 
for FREE EXAMINATION 


D. Van Nostrand Co., Inc., 250 Fourth tae New York ! 
t > volun 














New Edition 


Thoroughly revised—greatly enlarged—of- 
fering a wealth of new up-to-the-minute 
information 


THE 
RADIO 
MANUAL 


Here’s the only complete 
Handbook for students, ama- 
teurs, operators, and inspec- 
tors. It covers the entire 
field of radio in 1,000 pages 
with hundreds of — illustra- 
tions and diagrams. It is 
actually a complete course 
of training in radio opera- 
tion and a complete refer- 
ence book for everyone in 
the field. It gives instantly 
the answer to every ques- 
tion about principles, methods, 
and apparatus of radio transmitting 
and receiving. 


New 1938 Edition 


Covers in full detail the Electron 
Tube—Vacuum Tube Amplifiers and Oscillators— 
Modulation and Modulation Analysis—Microphones 
—Radio and Audio Frequency Measurements—An- 
tenna Resistance Measurements—Latest Broadcast 
Transmitters with installations, adjustments, opera- 
tion, and maintenance instructions—Latest Marine 
Radiotelegraph Transmitters and Receivers—Duties 
of Ground Station Radio Operators—Theory, Opera- 
tion and Use of Radio Range and Marker Beacons 
(localizers) Landing Beams including Lorenz System 
of Instrument Landing—Radio Direction Finder—the 
two U. S. Auto Alarms approved by the F. C. C.— 
Ultra-high Frequency Police Transmitters and Receivers 

All Important Radio Provisions of the Communications 
Act of 1934 as amended effective 1937-—-Rules and Regu 
lations of F.C.C.—General Radio Regulations Governing 
Distress Signals, et« 

This is just a hint of the vast amount of information 
packed into this great book. It is essential to every 
student, operator, and inspector. 

The author, G. E. Sterling. is Assistant Chief. Field 
Section, Engineering Dept., Federal Communications Com 
mission. The book is bound in durable flexible Fabrikoid. 


EXAMINE THIS BOOK FREE 


Send No Money—Mail This Coupon 


ai om | 
D. VAN NOSTRAND co. 250 Fourth Ave., New York 
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More Goods for More People at Less Cost 


AD the 7!5 million people who 

bought new radio sets in 1937 been 
obliged to pay 1929 prices for them, the 
total cost to the public would have 
been $700,000,000 greater than it actually 
was. In fact, the 7!5 million sets of 1937 
cost the public $788 ,000,000 less than the 
4! million sets of 1929. And because 
radios cost less, more people could buy 
them, and the purchasers had more money 
to buy additional comforts and 


conveniences. 


This is but one of many cases where in- 
dustry has found wavs to make better 
products at less cost. For instanc - the ] 2 
million electric washers bought in 1937 
cost the purchasers 2 million dollars less 
than the million bought in 1929. The 
1,200,000 electric fans bought in 1937 cost 


the purchasers $700,000 less than about 
half that number bought in 1929. And in 
this same period hundreds of other manu- 
factured products, because of improved 
manufacturing methods, have been re- 
duced in cost so that more people can 
have more of the good things of life. 


This process of creating real wealth has 
brought to America the highest standard 
of living ever known, and it is this proc- 
ess which must continue if even higher 
standards are to be attained. General 
Electric scientists, engineers, and work- 
men are contributing to this progress. By 
developing new and better ways to use 
electricity for the benefit of the public, 
providing More 
Goods for More People at Less Cost. 


they are constantly 


G-E research and engineering have saved the public from ten to one hundred dollars for 


every dollar they have earned for General Electric 


GENERAL @ ELECTRIC 


1938 OUR SIXTIETH YEAR OF MAKING ELECTRICITY MORE USEFUL TO YOU 1938 
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BUT 


DAYDREAMS 


DON’T PAY 


BILLS! 











Daydreams may build fine “castles in the air”— 
but training builds bright futures! If you want 
to be realistic — and your boss is! — consider 
whether you are sufficiently trained to hold that better job you'd like to have. And be honest! 

100.000 ambitious men — men like yourself — are now getting the training they need 
to succeed through the International Correspondence Schools! They find that I. C. 5, 
textbooks (prepared at a cost of over $5,000,000) and methods (perfected through 47 


years’ experience) give them knowledge and training they could not otherwise acquire! 











INTERNATIONAL CORRESPONDENCE SCHOOLS 

















BOX 7643-J, SCRANTON, PENNA. 
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“When I finished training I accepted a job 
as serviceman with a Radio store. In 3 
weeks I was made service manager at more 
than twice what I earned in the shoe 
factory.” 


BE A RADIO 


find out How | Train 


Radio offers you many opportunities for well-paying spare 
time and full time jobs. And you don’t have to give up 
your job, leave home or spend a lot of money to train to 
get those jobs—to become a Radio Expert. 


Many Make $30, $50, $75 a Week 


Radio broadcasting stations employ engineers, operators, 
station managers and pay up to $5,000 a year Fixing 
Radio sets in spare time pays many $200 to $500 a year 
full time jobs with Radio jobbers, manufacturers and 
dealers as much as $30, $50, $75 a week. Many Radio 
Experts open full or part time Radio sales and repair 
businesses. Radio manufacturers and jobbers employ 
testers, inspectors, foremen, engineers, servicemen, and 
pay up to $6,000 a year. Automobile, police, aviation, 
commercial Radio, loud speaker. systems are newer fields 
offering good opportunities now and for the future. Tele- 
vision promises to open many good jobs soon. Men I 
trained have good jobs in these branches of Radio. Read 
how they got their jobs. Mail coupon. 


How You Get Practical Experience 


I send you special Radio equipment; show you how to con- 
duct experiments, build circuits illustrating important 
principles used in modern Radio receivers, broadcast sta- 
tions and loud-speaker installations. This 50-50 method of 
training--with printed instructions and working with 
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“T had an $18 a week job in a shoe “The training National Radio Institute 
factory. I'd probably be at it today if gave me was so practical I was soon ready 


eS ee ee “Gear os to make $5, $10, $15 a week in spare time 
home for them.” servicing Radio sets.” 






















“Eight months later N. R. I. Employment 
Department sent me to Station KWCR as 
a Radio operator. Now I am Radio En- 
gineer at Station WSUI. I am also con- 
nected with Television Station W9XK.” 


“N. R. I. Training took me out of a low- 
pay shoe factory job and put me into Radio 
at good pay. Radio is growing fast. The 
field is wide open to properly trained men.” 


EXPERT 


You at Home 


Radio parts and circuits—makes learning at 
home interesting. fascinating, ractical. [ 
ALSO GIVE YOU A MODERN, PROFES- 
SIONAL ALI.-WAVE. ALL-PURPOSE RA- 
DIO SET SERVICING INSTRUMENT to help you make 
good money fixing Radios while learning and equip you 


























J. E. SMITH, President, :, ; , 
National Radio Institute. 

Established 1914 * e a 
The man who has directed RICH REWARDS © 


the home study training of IN RADIO 








more men for the Radio 


Industry than any other man t's % 
in America. , } 


MAIL THIS NOW 7 
Get 64 Page Book Free 










with a professional instrument for full time jobs after ee J. E. SMITH, President, Dept. 8KP3, s 
graduation. « National Radio Institute, Washington, D. C. @ 
Money Back Agreement Protects You Cs Dear Mr. Smith: Without obligating me, send oe 
I am so sure I can train you to your satisfaction that I Ey *‘Rich Rewards in Radio,’’ which points out spare 8 
agree in writing to refund every penny you pay me if time and full time opportunities in Radio, and ex- 
you are not satisfied with my Lessons and Instruction & plains your practical method of training at home in 
Service when you finish. A copy of this agreement comes Spare time to become a Radio Expert. (Please 
with my free Book. @ write plainly.) 
Find Out What Radio Offers You S +4 
Act Today. Mail the coupon now for ‘‘Rich Rewards in SITTIN isi ctiscsiadsideaibecdalianasniinnaseinesshaiiesintdamataamaiiaael Re 
Radio.’’ It’s free to one fellow over 16 years old. It © ? 
points out Radio’s spare time and full time opportunities 7 @ 
and those coming in Television; tells about my trainin TINS. sicsessonenisaisasscasscemsenipaabideaininiinnsauent asians 
in Radio and Television; shows you letters from men 4 oe 
trained, telling what they are doing and earning. Find Ss it 
out what Radio offers YOU! MAIL COUPON in an (Eee a aa Rae eee ne aT State...... 
naa. wt jaa = . postcard—NOW! a Ss 
- E. Smith, President, National Radio Institute, 
Dept. 8KP3, Washington, D. C. SSeRRERBeLe CRORE ReeY 6B 
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Limelight and Fan Mail 
Descend on Fanning Island 


THANKS for your very generous response to 
my appeal for assistance in solving the hound- 
and-rabbit problem. 
Your publication of my 
effusion came as an al- 
most embarrassing sur- 
prise, but your fortu- 
nate abbreviation of my 


IMAGINE, WRITER'S CRAMP 
ON A DESERT ISLAND ! 


eT initials to “J.J.O.” mer- 
« A cifully dimmed in some 
.¢ 77 measure for me the full 
“1\\“< . glare of your powerful 
Om ' lista) limelight. That it is 

> powerful is proved by 


gee ral the fact that in the last 
nae, mail I got many letters 
from good fellows in 
various parts of the U.S.A., and there will be 
most likely many more in our next mail, which 
is due three days hence. Some of these letters 
were intensely interesting, particularly the one 
from S.A.M., of Sykesville, Md., who was re- 
sponsible for the problem in question, and I 
am indeed grateful to you for having put me 
in touch with a fine lot of guys who are more 
or less math’ addicts. Correspondence with 
them already has done a lot and promises to 
do much more to relieve the tedium of the 
isolated existence of myself and my handful 
of companions here at the cable station on 
our far-away, mid-ocean island.—J.J.O., Fan- 
ning Island, via Honolulu. 


Fanning Islanders Please Note: 
It’s S. A. M. Again 


This problem has proved of interest to some 
of my friends. When, and if, you can find 
space for it, it may also interest the members 
of the figuring fraternity among your readers 
who crave a little mental exercise. A copper- 
smith had a job which left him with 200 right 
triangles of sheet copper with eight-inch legs. 
He proposed to use these for the ends of 100 
floats of circular cross 
section, and, being Scotch, 
he wanted to avoid waste. 
I told him he could-save 
by making the cross sec- 
tion of the floats ellipti- 
cal, and he welcomed the 
hint. What are the di- 
mensions of the ellipse 
which entail the least 
waste of sheet copper? 
It is obvious, of course, 
that the smith will have 
to trim off the corners 
of the triangles anyway, 
but remember, he wants to use as much of 
the metal as possible for the ends of the floats. 

S.A.M., Sykesville, Md. 
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Sesquipedalian Polysyllabifications 
Get in His Hair 


LEXICOGRAPHERS indubitably derive incalcu- 
lable entertainment from the compendium of 
excessively extended polysyllabifications sub- 
mitted for typographical representation and 
occasionally being included by you among the 
epistolary documentations collected and col- 
umnified for their edifi- 
cation. Instead of incre- 
menting this compila- 
tion by multiplication of 
the orthographical mon- 
strosities and extending 
the sesquipedalian com- 
pendium into a reduc- 
tioad-absurdum hodge- 
podge of the chemists’ 
latinizations, why don’t 
you get wise and call 
the whole thing off?— 
A.B., Bound Brook, N.J. 


So That’s What They Mean When 
They Say “In-car-cerated‘’’ 


Hosoes arrested for vagrancy in Calhoun 
County, Mich., must have felt perfectly at 
home when they found themselves “sent away” 
in the steel railway car used as a temporary 
jail, described in your September issue. Con- 
sidering the appearance of the pinch-hitting 
calaboose, however, I think that rations of 
hamburgers (with onion) would have been 
more appropriate than the traditional diet of 
bread and water.—J.L., Indianapolis, Ind. 


Water Sports of Water “Sports” 
Are Safer Now, Anyhow 


THANKS a thousand times for those “Safety 
Hints for Water Sports” in your September 
issue. The water “sports’—we have three, aged 
nine to fifteen—at our lakeside cottage are a 
real source of worry to their parents. When 
the better half of those parents discovered 
your article, she called a meeting of our small 
clan and said, “Nobody’s going swimming or 
boating again until every word of this article 
has been read and every picture studied care- 
fully!” There were the usual groans, of course, 
but they stopped as the kids and their father, 
one by one, obeyed. The “Don’ts” made so 
much sense, and the illustrations were so vivid, 
that we were all intrigued with them. I 
bought another copy of the magazine and 
pasted the three pages on a cardboard back- 
ing, covering the whole thing with weather- 
proof isinglass. Your (Continued on page 14) 


‘YOU SAID A MOUTHFUL! 
MISTER! 
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NEW CONDITIONS 
IN MY WORK —-= 


OU’RE like a million other men—you’re facing 
a big question. The depression turned business 
topsy-turvy and now the rebuilding period 
stares you in the face. 








Are the things that are happening today going 
to help or hinder you—what will they mean in your 
y check? Where will they put you five, ten, twenty 
ears from now? How can you take full advantage 
this period of opportunity? 
We believe you will find the answer here—a 
suggestion the soundness of which can be proven 
you as it has been to thousands of other men, 
The whole trend today—legislation, spirit, action 
—is to put men back to work, raise earning and 
spending power, give every man a fair chance to work 

t his own salvation. 

The road to success remains unchanged but, bear 
this in mind, what it takes to win is radically different! 

No employer today would dare risk an important 
post in the hands of a man who had not learned the 
son of '29. Why should he, when right at this 
ment he can pick and choose and get almost 
ny man he wants at his own price? 

Business organizations are rebuilding—reorgan- 
izing forthe newconditions. Before it is over every 
nan and every method will be judged in the cold 
ight of reason and experience —then dropped, re- 
made or retained. This spells real opportunity for 
the man who can meet the test—but heaven help the 
man who still tries to meet today’s problems from 
yesterday’s standpoint! Out of the multitude still 


a= 


LASALLE EXTENSION UNIVERSITY, Dept. 1083-R, Chicago 


Nease send me—without cost or obligation—full information 
about how I can, through your training, equip myself for the 
blems and opportunities in the business field I have checked. 


Business Management 


a 


}Higher Accountancy 
‘|Law: Degree of LL.B. 
j}Commercial Law 
‘Jindustrial Management 


Traffic Management 


Business English 





']Stenotypy Salesmanship 
‘}Modern Foremanship 
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What About 
Promotions— 
Pay 


WHERE DO YOU GO FROM HERE? 


jobless there are sure to be many frantically eager 
to prove him wrong and take his place. 


Some Men Have Found 


the Answer 

Seeing these danger signs, many aggressive 
men and women are quietly training at home—are 
wisely building themselves for more efficient serv- 
ice to their employers. 

You naturally ask, ‘‘Has your training helped 
men withstand conditions of the last few years?’’ 

Our answer is to point to a file of letters from 
many of our students reporting pay raises and promo- 
tions while business was at its lowest ebb—together with 
a myriad of others telling of greater success during 
these recent months of recovery. 

Unusual evidence is ready for your investigation. 
We have assembled much of it in a booklet that is 
yours for the asking, along with a new and vitally 
interesting pamphlet on your business field, 

This is a serious study of the possibilities and 
opportunities in that field. It is certain to contain 
an answer to vital questions bothering you today 
about your own work and earning power, 

Send for these booklets —coupon brings them 
free. Be sure to check the LaSalle training that in- 
terests you most. We will tell you also ‘how you 

can meet and take fullest advantage of wei 
situation. No cost or 
obligation—so why not 
mail the coupon now? 
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~~ LaSalle Extension University 


A CORRESPONDENCE INSTITUTION 
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article now has a permanent mounting on the 
dock where we swim and tie up our boats, for 
everyone to see.—H.G.W., Watkins Glen, N. Y. 


Finding Needles in Haystacks 
Is Easy by Comparison 


INVENTIONS, inventions, and still more inven- 
tions. Mechanical do-funnies will do practi- 
cally everything for you 
now, from scratching your 
back to mixing your 
drinks; but have you ever 
tried to get all of the pins 


EENIE, } 
MEENIE, 





Y\.24¥ out of a brand-new shirt? 
fe o & I can’t. I hunt and I hunt, 
4 but when I slip the shirt 


on my back a sharp jab 
in the arm informs me 
that there’s still one lurk- 
ing in some seam or 
fold. Why can’t the man- 
ufacturers either discover 
some other way of tucking shirts into neat 
bundles or else perfect some sort of giant mag- 
net that'll gather the pins when it’s brushed 
over a new bib?—P.F., New Rochelle, N. Y. 


This Fellow Turns the Heat on the 
Dry-Ice, Car-Cooling Idea 


IT is my understanding that the use o7 cvy 
ice, frozen carbon dioxide gas, in tightly closed 
cars is apt to be dangerous due to the likeli- 
hood of suffocation being caused by an excess 
of the gas accumulating in the car. If dry ice 
is used at all, it seems to me that this danger 
should be considered, and sufficient ventilation 
provided in the automobile, as some of the 
modern car bodies are pretty well sealed up 
when closed. Am I right?—B.J.D., Anaheim, 
Calif. 


Feels He Has Solid Ground 
for His Argument 


IN a recent issue ap- 
peared an article entitled 
“How Rain May Cause 
Great Disasters,” by Gay- 
lord Johnson, which gave 
one theory of earth- 
quakes. I don’t claim to 
be a _ scientist, but the 
theory seems a little off. 
He says that the earth 
has a semiliquid center. 
This is impossible, as a 
simple test will show. 
Take a hard-boiled egg 
and a raw one, and spin each. The raw egg 
stops first, because its liquid or semiliquid 





center causes the raw egg to become unbal- 
The hard-boiled egg spins until fric- 


anced. 
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tion stops it. The same holds true with the 
earth. If it had a semiliquid center, it would 
have ceased to rotate long ago. Near the cen- 
ter of the earth there may be molten lava, but 
I doubt it. There is intense heat, but the pres- 
sure is so great that the hot minerals are 
solidified. Then what is the source of surface 
lava? Well, if any of several possible circum- 
stances suddenly created an outlet to allow 
the hot substance to escape from the high 
pressure, it would immediately turn to liquid. 
—H.W.V.V., Canby, Ore. 


One Reader Thinks Science 
Should Lay Off the Bed 


My wea of making 
night hideous would be to 
try to sleep in the gadget- 
infested bed you pictured 
in a recent issue. Isn’t it 
enough to spend our wak- 
ing hours surrounded by 
push buttons, dials, and 
switches, without having 
to sleep with an instru- 
ment panel that would 
make the cockpit of the 
China Clipper look likethe 
one-horse shay? When I 
go to bed I don’t want to be bothered with any 
telephones, radios, or window-opening robots. 
The only mechanical accessory that a bed 
needs is a big sign: “Do Not Disturb.”—E.T.M., 
Baton Rouge, La. 


HOW ABOUT A 
NIGHT CAP 7 





An Ardent Radio Fan 
Can‘t Picture Photography 


IN THE letter from A.M.E., the camera fan, 
I quite disagree with one particular statement, 
“radio bugs with their useless activities.” I'll 
bet ten to one that A.M.E. has listened many an 
hour to some of the excellent things that are 
now being broadcast by radio. Maybe he’s 
been flying with a pilot who suddenly finds 
himself cut off from the ground, except for 
his radio. Maybe, too, he has heard of rescues 
at sea, brought about by 


distress signals sent by HO - HUM, 
radio. Or he may have’ -weep.et DuM 
seen in a recent P.S.M. AND TWEEDLE DEE 
article that airplanes can AGAIN! 
now make _ safe blind 

landings—-by means of 

radio alone. The many 


benefits of modern radio 
would fill a big book. And 
it was and is the radio 
bugs—“with their useless 
activities’”—that are mak- 
ing these things facts. 
Although your radio pages are for anyone who 
wishes to read them, I believe they have a 
large following among (Continued on page 16) 
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FACTORY-T0-YOU 


SAVES YOU: 50/ 
... C040 AS MUCH AS 
aC 00 FOR YOUR 


a” OLD RADIO 


ASA SPECIAL TRADE-IN 
ALLOWANCE / 


IVT EEE 
MIDWEST 


NCE again Midwest scoops the radio world with 
its new and sensational 1939 radios that just 
sparkle with new features. Merchandising men, every- 
where, are amazed not only at their brilliant world- 
wide performance, but at their sensationally low 
factory-to-you prices, which make your radio 
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dollar go twice as far. You buy at wholesale prices, 

just like a dealer. OMPLETE 
While the $39.95 Midwest “Special” represents one of SPecra 

the most amazing radio values offered today—the < 
Super DeLuxe 5-band “17” and DeLuxe 5-band “12”- © ©OnSoue 


tube Midwest, radios are even greater bargains. The 
new-design, 5-band, 17-active-tube *Midwest, shown 


: Sa “ Costs No More To Operate 
here, is an outstanding example of Midwest’s greater fi 


Than 7-Tube Radio 


values. It gives you high priced performance for the HATTIESBURG, MISS.—Midwest has the 
cost of an ordinary 10 or 12-tube set. It will delight clearest and sweetest tone of any set I have 
it] t. tne & | 12.000 il pCR = bs | ever owned. My Midwest surely has been 
you with its tremendous 12,000-mile range on 5 bands, praised above much higher priced radios 
glorious new tone and brilliant overseas reception. I was afraid it would be expensive to operate 
‘ . . + . = => but it does n ost any more to operate than 
Ste > her " > . . > > ‘ 
Stations on the other side of the world come in like a soventnhe tis 4. (kh. Gees 


“locals.” Only Midwest gives you a combination of 

features like Dial-A-Band Wave Changer, Acousti- ee ¢e 

‘Ite a a a a ae a 

Filter, Electric Touch Button Split . econd Pruning Send for the new FREE 1939 catalog and feast 
and Fidel-A-Trol! (Only $76.75 for the Super DeLuxe your eyes on its history-making values. It pictures 
17-tube 5-band model illustrated.) many new 1939 models—to suit every purse. The 


famous Midwest 30-day Trial Plan gives you 30 
days to make up your mind. You be the sole judge! 
—— AMAZING NEW 
wet | EASY PAY PLAN 
\ = 


If you decide to keep it, you secure as much as 
$30.00 credit on your old set. Even higher trade-in 
SEND FOR FREE 1939 
FACTORY CATALOG 


allowances on some Midwest models. Don’t buy any 
radio until you see for yourself how and why 
Midwest gives you so much more for your money! 
You save up to 50°), and make your radio 
dollar go twice as far when you order direct 






























PASTE COUPON ON 1¢ POSTCARD... OR. 
MIDWEST RADIO Wrile Today / 















from the Midwest Factory. Kemember, you 1. 59-00 
get 0 das FREE trial. Midwest guaran- en : Name ae . nde ‘er gi 
absolute satisfaction. Write today your new (PLEASE PRINT CLEARLY) 
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Or Keaders Say 


the amateurs who learn from them what new 
apparatus is available and how they can make 
use of it in furthering the development of 
radio for the benefit of the public, including 
A.M.E. Anyone, with a little sober thought, 
can see that. A.M.E. says “Ask any camera 
fan if photography isn’t the king of hobbies.” 
Well, ask any radio fan for me if Marconi’s 
activities were useless.—O.M., Andover, N. Y. 


We'll Stick to the Snake-Bite Cure 
That Comes in a (Bonded) Bottle 


TURNING through some of my back issues of 
P.S.M. recently, I found a letter from §.5.C., 
of Paris, France, in the April 1935 “Our Read- 
ers Say.” In it, the writer referred to the Nag 
jewel, which he said was reputed to be found 
in the Nag (snake) and has the power of 
sucking even the deadliest of snake poisons 
from a wound. In India there may be hardly 
a man who does not know that there exists a 

Nag jewel, but none can 


LL TAKE THE NAG THAT be brought to testify that 


COMES IN WITH A LONG he has ever seen one. I, 
PRICE ON HIM ! 


being a medical man, had 
little faith in such legen- 
dary idle gossip—until I 
was bequeathed this pre- 
cious and priceless jewel 
by a Rishi (holy sage), in 
the jungles of the Hima- 
laya Mountains. It is a 
most rare thing! It hasa 
mystical yet quite evident 
charm over snakes, and 
they quite readily yield to and obey its powers. 
It has such an affinity for snake poison that 
it actually becomes enlivened. It is a shining 
little thing, brownish in color, circular like a 
pill with flat sides, and about a half inch in 
diameter. The efficacy of this precious little 
gem has been put to the test by me many 
times, and leaves no room for doubt. I am of 
the impression that a country so advanced as 
yours might have one of these jewels, and has 
produced an explanation of the mystery. In 
my capacity as physician and surgeon, I would 
welcome a scientific explanation.—B.L.P., La- 
hore, India. 





Says Our Navy Just Escaped 
Falling Behind Dangerously 


Not long ago, Secretary of State Hull an- 
nounced our continued determination to main- 
tain the “5-5-3 ratio” of naval strength for the 
United States, Great Britain, and Japan. How 
far we have let ourselves lag behind this ratio 
is vividly shown by your charts and informa- 
tion on the current naval race. It might be of 
interest to add that the actual standing in 
under-age tonnage of the “Big Three” naval 
powers on January first of this year was: 
Great Britain, 5.20; United States, 4.45; Japan, 
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3.35. Even with the completion of our tre- 
mendous building program, we shall only part- 
ly catch up, for the figures will then be: Great 
Britain, 5.11; United States, 4.60; Japan, 3.29. 
It isn’t hard to see how dangerously we would 
have fallen behind our naval-race competitors 
without the building plans now authorized by 
Congress. And by the way, because of our 
part in the expansion program, some people 
will doubtless be saying that the United 
States is bringing about a new arms “race.” 
Your article is the best reply to this that 
could possibly be made, for since we aren’t 
trying to win it, how can it be called a race? 
B.N., Brooklyn, N.Y. 


He’s Got a Honey of a Problem 
end He’s Stuck with It 


WITH a quantity of old 
honey on hand, I’m stuck. 
I'd like to feed it to my 
young bees, but I’m 
afraid to for fear it has 
started to sour, and sour 
honey is fatal to bees. 
Can any of your readers 
suggest a test for sour- 
ness and a remedy for 
it? Incidently, I recent- 
ly completed the building 
of your “New Sectional 
Boat” according to your 
description (P.S.M., April and May ’38). The 
clear and explicit details helped me to make a 
first-class job.—G.D., Estero, Fla. 


WHAT TO DO 
ABOUT THAT HONEY ? 





You Might Answer This Argument 
with a Tire Gauge and Auto Jack 


NEITHER Of us Owns a car, so this argument 
is purely academic. Perhaps one of your motor- 
ing readers can settle it for us. A insists that 
you should keep your spare tire inflated at a 
lower pressure than the others, because the 
weight of the carincreasesthe air pressure whon 
the tire is put on a wheel. B says that A may 
be right in theory, but that actually the differ- 
ence in pressure would be 
so slight that it wouldn’t 
be noticeable. The proof 
of that, he declares, is the 
small amount that the 
weight of the car flattens 
out the bottom of the tire, 
compared to the total vol- 
ume of the air chamber. Cc 
And the pressure of a 
given quantity of air, he 
points out, is inversely = 
proportional to its vol- = 
ume. While it is not a 
matter of any great importance, we 
like to know which one is right, A 

G.H., Allentown, Pa. 


WHY 1S 1T ALWAYS FLAT 
ON THE BOTTOM 7 
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. . Ican see now that it pays to get into a line of work 
The with a big future. Most of the old callings offer you no more 
ake a than a living... all your life. The old lines are standing 





still... so pass them by. Get into a field that’s going up 
fast . . . and go up with it.” 

Here is sound advice born of experience. Follow it and you our p< INDICATES SALES IN 1932 
cannot help but find your ideal opportunity in the field of Air 2S BE — ns ovcares 1937 SALES 
Conditioning. It is repeating the history of the automobile... (0. 

— and the radio... right over again. Booming sales mean jobs suis earvine Giecse « 4 

alee for trained men today . . . and the industry's huge size of the cam 9 be, INDICATES ESTIMATED 

; near future means unlimited individual opportunity. AMOUNT OF AIR CONDITIONING 

3 that this IN USE BY 1948 

Lata Qualify for YOUR place in Air Conditioning with Thermo 

e the Institute training. Your choice of three splendidly equipped 

whon schools . . . giving identical courses that provide the practical Air conditioning sales last year were ten 

. may knowledge and training you need. In all courses you get times 1932 sales ... and ten years from 

liffer- experience on actual equipment in the school’s own shop. now the industry is expected to be 235 
Special course permits you to start your training at home im- times as big! Why not gear your career to 

FLAT mediately, no matter where you live. For free descriptive this skyrocketing industry . . . and make 


booklet, “The Air You Breathe,” send coupon. your future equally as big? 
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NVENTORS 


fo PROTECT YOUR IDEAS | — 
U 


WITH A U.S. PATENT | 


MAIL COUPON FOR : 

BIG 48 PAGE BOOK _ FREE 

AND FREE FORM FOR RECORDING 
YOUR INVENTION 











OUR BIG BOOK TELLS YOU 


The Importance of Quick Action 


If you have a new idea that is patentable--and want to secure 
for yourself your inventor's sole right to protit from the idea—-you 
can't afford to lose time in securing the protection of a U. S. 
Patent. Other inventors may be working on the same idea right 
now Should they develop this idea and file patent application 
before you do —-the burden of establishing priority will be upon 
you. Our Big Book Patent Guide for the Inventor’’——will tell 


SMA 





















t ' t bl t Pat t Protect 1 = 
you he quickes Dossible wiry o secure aten rotection or icat 
your idea. SEND FOR IT TODAY! oe 
: Pater 
THE FIRST IMPORTANT STEP IN — 
ente 
SECURING A PATENT oe 
is to obtain the services of a Registered Patent Attorney. Es per, 
tablish the date of your invention as explained in our Book papel 
and disclose your idea to him in correct form. He then makes are s 
a SEARCH of the Patent Office Records and reports to you on tions 
existing | S. Patents which might bear on your invention rich 
giving his opinion on the advisability of proceeding and filing _ 
formal application low this inexpensive step can save you Patel 
money, time and delay when VPatenting your idea—how it tect 
tells you whether or not it is worth your while to file formal Application —all 48-Pa 
is explained in our Big Book--Send for it TODAY. If you have developed 
some improvement, something which adds to the usefulness of any product 
whether this product is Patented or not—-you should protect your improve aA 
ment with a Patent at once. Send for our Big Book which tells you how. A 
uN 
cena OF PROTECTION IS VERY IMPORTANT ’ 
When ing a Patent it is very important that the invention’s claims and objects \ 
be clear et for o that protection is obtained on all important points of the idea 
Tl I S. Dut Citlice aelvine that we secure the id of an experienced Registered -<9ana> 
Patent Attorney to prepare our statements ciate your pi oe ee and prosecute WECAOARID, OF UNTO MECC 
the ’ rr t leenl forn Our long experience ind the painstaking care with which 
! tio Saussurance to you that our service is of the highest order 
r ie Book a aa 
RSE u 
IF you WANT marae —— ACTION 
7 1 our FREE FREE RECORD OF 
If you do our FR INVENTION FORM 
tect t m0 ! ! ‘ Phas Re _— 
Have these drawit f Invent n ee 4° 
~ I’ f ur 
I h the ¢ 
With t y nm make ‘ 
Mail The Above Coupon For Our Free 48-Page Book ste yF sole noegpin sais 
And Free **Record of Invention’? Form Right Now. evidence should 
, : ‘ Whether 
CLARENCE A. O’BRIEN eed MAIL COUPON C 
And HYMAN BERMAN ee eee ae ee 
884 Adams Building Washington, D. C. t witnessed 
Reeistered Patent Attorneys Before U.S. Patent Office Ove 
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SMALL IDEAS MAY 
HAVE LARGE 
COMMERCIAL 
POSSIBILITIES 


Ideas do not have to be com- 
plicated to be profitable when 
Patented. The 5c and lie 
stores flourish on simple Pat 
ented products which are com 


mercially successful. The zip 
per, safety pin, thumb tack, 
paper clip, collar button —all 


are simple yet familiar inven 


tions—brought their inventors 
rich rewards. If you have a 
Patentable idea—act to pro- 
tect it. Send for our FREE 


48-Page Book that tells you how. 





CLARENCE A. O’BRIEN & HYMAN BERMAN 


884 Adams Building 
Registered Patent Attorneys Before U. S. Patent Office 


OCTOBER, 1938 


YOU CAN PATENT 
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NEW IDEAS FOR IMPROVEMENTS IN MACHINERY 
ARTICLES, DESIGNS, FORMULAS, ETC. 


Every year thousands of Patents are granted. 
discovery of entirely new principles. Most of them provide new methods of doing 
some every-day thing in a better way—-changes for greater efficiency, usefulness, 
adaptability, or beauty in some previously Patented thing. These IMPROVEMENTS 
are patentable if new, and actually represent new invention. These improvement 
Patents offer large chances for profit if commercially useful. The business world 
wants improved products and services 


MODELS AND FINISHED DRAWINGS UNNECESSARY 


Our Big Book tells you how you can start immediately to apply for Patent Protec- 
tion even if you haven't finished models or drawings available now. It will tell you 
how we can prepare the specifications and finished drawings necessary in the form 
prescribed by the Patent Office—-so as to secure for you full Patent Protection. Mail 
Coupon for Our Big Book TODAY. 


OUR SERVICES TO YOU 


We are Registered Patent and Trade-Mark Attorneys, serving Inventors all over the 
United States and abroad. Our Organization is complete. We have Draftsmen, exper 
ienced Searchers and Attorneys to serve your interests. We can act as your legal ad 
Viser in all Patent Matters. Our complete service is described in Our Big Book. Mail 
Coupon for it NOW 


Very few, however, represent the 


IN CASE YOU FEEL THAT YOU HAVE NOT SUFFICIENT 
FUNDS AVAILABLE FOR PATENT FEES 


Our Big Book tells you how to legally assign an interest in your invention before fil- 
ing application—-to some friend willing to aid you setter to do this than to delay 
indefinitely and see another inventor develop your idea and Patent it before you do 
Send Coupon NOW 


REASONABLE FEES—CONVENIENT TERMS 


Don't worry about finances. Our fees are very reasonable——-we can arrange conven 
ient terms of payment. It is our custom to permit clients to pay for our services in 
installments as the application progresses in our office. See our Big Book for fees in 
obtaining Patent. It explains our arrangements clearly. Send for it NOW. 


REQUEST OUR BOOK—NOW! 


Know exactly what you should do to secure a Patent -what must be done every 
step of the way how the Patent Law protects you. what we, as Registered Patent 
Attorneys, can do for you. Mail the coupon NOW for our Big Booklet and *‘Record 
of Invention’’ Form 


Washington, D. C. 
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Since the “Horseless 
Buggy” Days, We Have 
Helped Inventors 


Perhaps you have 
heard about our firm, 
one client tells another—and we 


already 
because 


have served men in every state 
im the Union, and in nearly every 
foreign country. We have been 
working with inventors since 
1898. If you have a good inven- 
tion—or an idea for one—and 
don’t know what Victor J. Evans 
& Co. can do for you, NOW is 


the time to find out. 


How We Can Help You 


Both the Patent Office and the 
1. S. Supreme Court have made it 
clear that the inventor needs the as 
sistance of a competent patent law 
yer when it comes to protecting an 
invention. It is one thing to think 
up a good invention——it is another 
to get effective patent protection 
on it. 

For more the» third of a cen 
tury it has be, ‘c business to give 
sound advice arai counsel to inven 
tors. Our free books (described on 
the opposite page) tell what steps 
to take first, how to protect your 
self, how the laws protect you, what 
you must do, when to offer your in 
vention for sale, how others have 
succeeded, and much more. You 
need this information. 
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Simple Inventions May 
Have Excellent Com- 
mercial Possibilities 


Frequently inventors confuse the 
size or the complication of a device 
with the question of commercial 
value and patentability. These two 
factors, of course, have no relation 
to each other. Most of our present 
day complicated machines represent 
a process of evolution, a series of 
inventions. On the other hand, 
every so often some inventor comes 
along with a very simple “gadget” 
which possesses the elements of 
broad utility and is patentable. 
Some of the most profitable inven 
tions have been of this latter class. 
Shown above are a few such ex 
amples. Whether a device is simple 
or complex, if it represents a for- 
ward step to save manufacturing 
costs, to save labor, or to add en- 
joyment to human life, it may prove 
patentable and profitable. This sub- 
ject is more fully discussed in the 
booklet entitled “Patent Protec- 
tion” shown on the opposite page. 
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David Sarnoff, once a poor lad and 
now the famous President of the 
Radio Corporation of America, in an 
article in Liberty Magazine states: 
“Civilization means elimination of 
unnecessary labor. The sewing ma- 
chine and the vacuum cleaner save 
millions of women from backbreak- 
ing toil. The tractor makes the 
farmer's life bearable. The auto- 
mobile lends wings to us.all. The 
airplane is our magic carpet. It 
would be madness to slow up inven- 
tion because our trouble is not that 
mechanical science moves too speed- 
ily, but that the governmental and 
social sciences move too slowly... 
In a world reorganized to vibrate 
within certain wave bands, hu- 
man intelligence will be able 

to distribute equitably na- 
ture’s bounties from above 
and below, and make 
princes of paupers.” 





What Will Be Next? 


Ever since George Washington 
signed the first patent, America has 
led the world in inventions. It may 
be said that not a year has gone by 
without some important inventions 
being patented and commercialized. 
David Sarnoff, President of the Ra 
dio Corporation of America, sees a 
big future ahead for science and in- 
vention. Just as sure as the sun 
rise, 1938 will see new inventions 
come out—new wealth made from 
patents. Your idea may be one of 
them. You never can tell. For this 
reason you should send for our 
books today and get the facts about 
patents and inventions. 
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These FREE + 
Books Tell You 


Get the answers to your ques- 
tions: How can I protect my in- 
vention? When can I show my 
invention to manufacturers? When 
can I offer it for sale? How 
should I go about selling it? Can 
I get protection without a _pat- 
ent? What are my employer's 
rights? These and other impor- 
tant questions are fully answered. 












Learn How Our Patent Laws 
Protect You . . « « = » 





TheU.S8 
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Mail Coupon Today 


Delays are dangerous. If you have a good 
invention you should get protection for it just 
as soon as possible. Don’t turn this page until 
you have clipped and mailed 
this coupon—you will hear 
from us by return mail. 
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High School Course 
at Rome 


Many Finish in 2 Years 


Youcan complete thissimplified High School 
Course as rapidly as your time and abilities 

permit. Equivalent to resident school_work 
—prepares you for entrance to college. Stand- 
ard H.S. texts supplied—Diploma. Credit for 
H. S. subjects already completed. Single sub- 
jectsifdesired. High Schooleducation is very important 
for advancement in business and industry and socially. 


College Entrance 


During the past 14 years, our High School graduates 
have been admitted to 531 different Universities, 
Colleges, Junior Colleges and Normal Schools—80% 
of them without entrance examination. Course also 
prepares for teachers’ certificate and pre-professional 
examinations. 


Business—Industry 


To get and hold a good position in Business today you 
must be able to write clear, accurate letters and re- 
ports—do figuring involving Algebra and Geometry— 
talk intelligently on matters requiring a knowledge of 
Geography, History, and Economics. 

In Industry—Mechanical and Engineering lines— 
ne must have at least an elementary knowledge of 
*hysics and Chemistry—be able to figure quickly and 
accurately—know something of Mechanical Drawing 
and blueprints—and be able to talk and write ac- 
curately and clearly on both your work and ordinary 
topics of conversation. 

Our High School course meets the preparatory edu- 
cational requirements for Business and edeetry. 


An Educational Institution 
The American School was chartered in 1897 as an 
educational institution, not for profit—and is exempt 
from paying Federal income tax, like the best resident 
colleges and universities. 


Don’t Be Handicapped— 
Complete Your Training Now 


Be a High School Graduate! Prepare yourself for promo- 
tion in Businessand Indus- 
try —for the Professions, 
20 Other Courses College Entrance and so- 
Ps 950 noted Béucat E cial success. No matter 
ver 150 noted Fducators, Fin- . aale. 
ineers, and Business Men what line you may select, 
Belpod prepare our special in- High School training will 
struction material, which is prove invaluable to you! 
used by many resident schools Our moderate fees cover 
and colleges S. Navy, and . 
Province of Manitoba, Canada. all instruction, standard 
e offer you quality training textbooks and Diploma. 
at home for the bert - paying Easy monthly terms. Get 
lines of Industry and Business, ~~ 
as listed in the coupon. ahead in life. Start your 
training NOW! 


Mail coupon for information about line that interests you 


American School, Drexel ot 58th, Chicago 


American School, ‘Dept. H- 746, Drexel a at 58th, Chicago 


Tell me how to train for success in line checked. No 

obligation. OHigh School Course 

O Accounting & Auditing (© Diesel Engineering 

O Architecture & B'iding ODrafting & Design 

O Automotive Engin’ring ()Liberal Arts 

O Business Management’ ([()Private Secretary 
}Com'ercialAeronautics ( Hi’er Ac’t’g(C.P.A.) 
}Electrical Engineering (Highway Engin'r’g 
Electrical Refrigerat'n (© Mechanical Eng’r'g 
)}Air Conditioning OO Radio & Television 
Civil Engineering 0 Salesmanship 

O Complete Law 0 Steam Engineering 
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Dart Gasses Rioters 


DESIGNED for police use in quelling riots, a 
dartlike projectile, the invention of Latham 
V. S. Blacker, of Coates, England, contains a 
stupefying gas that is released when the 
projectile strikes any object or the ground. 
Fitted with a rubber head, the gas shell is 
larger than the human eye socket so that it 
cannot cause dangerous eye injuries. The 
gas, although strong enough to cause uncon- 
sciousness, is said to do no permanent harm. 





Shower-Curtain Anchor 


REALIZING that one inconvenience of bath- 
tub showers has always been the tendency of 
the shower curtain to blow inward, owing to 
the movement of air cur- 
rents, and cling to the bather, 
John W. Shera, Oak Park, 
Ill., inventor, thought up the 
simple solution to the prob- 
lem shown at the left. A 
series of wires, attached to 
the sliding hooks that hold 
the shower curtain fast to 
its overhead supporting rod, 
run down through fabric 
loops sewn to the outside of 
the curtain, and terminate in 
weights that rest against the 
exterior of the tub. The 
weighted wires thus make it 
impossible for the curtain to 
blow inward against the 
bather as he takes a shower. 











Spout for Fruit Jars 


COMMON glass fruit jars can easily be con- 
verted into handy pitchers by the spout at- 
invention of 


tachment shown below. The 
Theolian Gamble, of 
Des Moines, Iowa 
the household attach- 
ment has a built-in 
handle, a projecting 
pouring lip, and a 
hinged cover that is 
held in closed posi- 
tion by means of 
springs. The pitcher 
top is screwed onto 
threads of the jar. 
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BILL, vou sure HAVE A SWELL 
BUILD! DID YOU TRAIN FOR A 
LONG TIME ? 


“apsovuTecy- NOT! THE ATLAS 


DYNAMIC TENSION system 
MAKES MUSCLES GROW LIKE MAGIC! 


Here's the Kind of / 
NEW MEN | Build! 


Do YOU Want to Be One? 





















An actual, untouched 
photo of Charles Atlas, 
twice winner of the 











ae 


title, “The World's 
Most Perfectly Devel 
oped Man’’—who offers 


you this amazing T- 
DAY TRIAL OFFER. 





J. G. O'BRIEN 
Atlas Champion 
Cup Winner 

This is an ordi- 
nary snap: hot of 
one of Charles 

Atlas’ pupils. 


ooAnd I'll PROVE in Just 
DAYS | Can Make YOU One 








N EN—meet J. G. O’Brien, of California, one of my the title I won twice and have held ever since. against all comers 
Silver Cup Winners! A smashing example of what my My secret is Dynamic Tension. It is the tested, natural method of 
Dynamic Tehsion can do! Look at that strong neck developing you inside and out! It not only can give YOU the power 
those broad, handsome, perfectly-proportioned shoulders ful. rippling muscles you'd like to see in your own mirror. . . . It 
: oe also digs down into your system after such needle joy-killing con 
that muscled chest and stomach. Read what he say “It ditions as ordinary constipation, pimples, indigestion, underweight 
seems only a few days ago that I mailed you that coupon. and overweight 
Look at me NOW! Dynamic Tension works like magic. My Dynamic Tension method will make a NEW MAN of you in 
Those 7 days certainly proved that you can make a fellow double-quick time—and I’m ready to PROVE it to you in a 7-day 
a NEW MAN—right in the privacy of his own home. I’m TRIAL OFFER. Unt you get results in the first week it costs 
proud of the natural, easy way you have made me an you absolutely NOTHING! 


‘Atlas Champion’!’’ . 
Do you want a prize-winning body FREE BOOK 


like this? Are you fed up with hav- 

















ing no strength, no vigor. being only j'aime mont Yi ‘wen anu ELBE ind fame book” Ever 
HALF-ALIVE? Then listen— lasting Health and Strength."’ It shows actual I photos It 
tells exactly what I can now do for your ody! rite your 
7 name and address carefully on coupon ail to me personally 
YOU’LL SEE AND FEEL today. I'll rush your free copy to you AT ONCE? Charles 
RESULTS IN ONE WEEK! Atlas, “Dept 110, 115 E. 23r New York, N ° 
ase ee ce ee 
That's all k—SEVEN DAYS! In the CHARLES ATLAS 
FIRST WEE x, I'l}! absolutely PROVE that | Dept. 110, 115 East 23rd Street, 
THIS STERLING I can give you. too, the kind of body men New York, N. , : 
iy £ ( ( en tr e! ‘ il i l i i j 
SILVER CUP respect and y “ . Y re will ead I I want the ane that your system of Dynamie Tension will make 
BEING GIVEN ae . fee pty ge “o poy k S so vai I a New Man of me—give me a he althy husky body and big muscle 
AWAY eet an Gaubaait thumstttined ikke a Swe development. Send me your FREE book, ‘‘Everlasting Health and 
, 2 — a nly Stre tl ‘ full detai about you i-day T 4 PF 
This luable cup mar a stronger, healthier and more hand } sciaain and , ; = lay TRIAL OFFER 
stand yout 14 me man! i 
inches highon 94 — : Was on ea : kinny, timid — “4 Name 
M7 of) b r t 10V lat + > 1 
I will award it to ge oe ‘ +} pow agg I ease print or write plainly) 
my pupil who makes health or trength were I was afraid to 
the most improve fight, ashamed to be seen in a bathing | 
ment in his develop suit Addre 
ee Then I discovered the amazing secret | 
, ” that changed me, like magic, into ‘‘The 
World Most Perfectly Developed Man ] City State 
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THOUSANDS HAVE 
LEARNED TO PLAY 
THIS EASY WAY.. 








Everything was so plain and easy. I began actual 
music in | than two months! My friends were 
astonished ey wondered when and where I had 


Southmont, N. C 

















I enjoy practicing your lessons and am making great 
headwa I play in a church as second violinist and 
have also signe 1 up with the M Band of Ohio, 
getting $2 per playing hou 
* Mr. E. C. R., Pemberville, Ohio 
* tetval pupils’ names on request 
Pictures by Professional Models 


FREE BOOKLET. 


and demonstration lesson 


. EE for yourself how simple and easy it is to learn to 

play your favorite instrument through this famous 
short cut method. The U.S. School of Music will gladly 
send you a Free Demonstration Lesson and explanatory 
booklet which describes the amazingly simple principles 
on which this method is built. No needless exercises. 
No expensive teacher. You learn at 



























& 





home in your spare time and much Pick Your Course 
faster than by old-fashioned tedious | pjano Guitar 
methods. Violin Saxophone 
More than 700,000 people have studied — ——— 
music this easy way--and what they Trombone Harp 
have done you, too, can do. ... The Piccolo Clarinet 
cost is surprisingly low, averaging | Flute Cello 
only a few cents a day. If you really Hawaiian Steel 
do want to play your favorite in ur 

: : : rumpet 
strument —fill out and mail the cou Plano Accordion 
pon NOW! The Free Booklet and Plain Accordion 
Demonstration Lesson will be sent Voice and Speech 
you at once. Instruments supplied Culture 
when needed. cash or credit. Ad porn oy 
dress U School of Music, 810 
Brunswick Blde., New York City. Srume end tress 











U. S. SCHOOL OF MUSIC. 

810 Brunswick Bida.. New York City 

Send me your amazing free book How You Can Learn Music in 
Your Own Home with in piring message by Dr. Frank Crane; also 
Free Demonstration Lesson and particulars of your easy payment plan. 


Have you 
Instrument Instrument? 


Name 


Address 
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TO MAKE it easier 
to bathe infants in 
an adult-size bath- 
tub, Betty E. Prince, 
of Charleston, W. 
Va., devised the float- 
ing tub illustrated. 
Made of rubber, the 
baby tub has per- 
forated walls and 
bottom, with a rim 
that is inflated with 
air through a valve. 
Instead of resting on the bottom of the bath- 
tub, where it is difficult to reach, the baby 
tub floats on top of water run into the large 
tub and is filled to a convenient depth. 


Vacuum Cups Hold Roast 


PREVENTING 
roasts from sliding 
around on the plat- 
ter while they are 
being carved is the 
purpose of a clever 
invention of George 
B. Markle, Jr., of 
Hazleton, Pa. Rub- 
ber vacuum cups, 
fitted with spikes 
extending from one 
end, are attached by pressure to the carving 
platter. The meat is ‘then pressed onto the 
spikes, which hold it firmly in place while it 
is being cut. The meat holders are easily re- 
moved when the platter is to be washed. 


Comb Applies Hair Tonic 


SCALP TONICS and hair lotions can be ap- 
plied while combing the hair with a novel 
fountain comb. Devised by William J. Kot- 
sopoulos, of Los Angeles, 
Calif., the comb has a 
hollow head that holds a 
quantity of liquid hair 
dressing. As the comb is 
passed through the hair, 
the liquid flows out, 
making it possible to 
spread the fluid evenly 
through the hair. By 
means of an adjustable 
screw in the air inlet to 
the hollow comb head, 
the rate of flow of the 
hair tonic can be con- 
trolled at the will of the 
person using it. 
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1944 1945 


‘that I should be sitting at the same desk—be doing 
the same work—for ten straight years!”’ 

But wait a minute— 

Exactly that same thing has happened to thousands 
upon thousands of men. It has probably happened to 
men right in the company you now are working for. And 
unless you fit yourself for a betier job—there is a very 
good chance that it may happen to you! 

Unthinkable? That’s what J. N. Dixon of Columbus, 


S URELY, this could never happen to me.”’ you say— 





Ohio, said to himself. Yet lack of training kept him 
slaving away at low wages for a long time. 

TRIPLES INCOME 
Jere is Mr. Dixon’s own story—‘‘Just after I returned 


rom the war, one of your representatives found me 
plugging away at a bookkeeper’s job in Marietta, Ohio. 
He performed a real service and explained to me the need 
f further training, and induced me to take the LaSalle 
raining in Higher Accountancy. After a few months of 
tudy, [ secured a position with the Trust Department 
fa National Bank. This was the stepping stone I needed 
t0 various responsible positions including handling of 
receiverships and other important duties. That quickly 
boosted my income several hundred percent.” 


ANOTHER AMAZING SUCCESS STORY 


f you think Mr. Dixon’s success story too unusual 
read what J. H. Krouse of Memphis, Tennessee, says. 
“When I decided to take your training in Higher Accoun- 


946 1947 [948 








The leaders of the next 
ten years will largely be deter- 
mined in the next ten monthss 


Will you be one of them? 


Will You Be Clerk or Manager 


Ten Years from Now? 


tancy, I was a clerk. Today IT am Chief Consultant Ac- 
countant for the U. 8S. Engineer’s Office in Memphis, 
Tenn. Whatever success or recognition I have had, I 
owe to your training. | have had no other specialized 
training along this line. Your method of teaching is not 
only instructive but highly engaging. I have observed 
other courses, but firmly believe LaSalle has the best 
to be had anywhere.”’ 

Another bit of evidence is Mr. R. P. Barthalow’'s experi- 
ence. Mr. Barthalow is Chief of the Sales Tax Section 
of the Tax Commission of Ohio, a department which 
handles over $50,000,000 a year. Mr. Barthalow attrib- 
utes much of his success to LaSalle training. 


SEND FOR These Two Books and 
Start Toward Bigger Success 


Need you hear more before you investigate the oppor- 
tunities in Accountancy? 

Or will you face the problem of your future NOW— 
and send to LaSalle and get further facts and particulars? 

Without cost or obligation, the coupon will bring you 
two interesting books — one a 48-page book entitled 

‘Accountancy, the Profession that Pays’’; the other 
“Ten Years’ Promotion in One.’ 

How about those next ten years—will you wait or will 
you START TODAY to realize the tremendous oppor- 
tunities that may lie ahead of you through sound and 
practical home-study business training? 

Measure your grit and ambition by what you do with 
this coupon—NOW. 


LaSalle Extension University 


A CORRESPONDENCE 
INSTITUTION 


Dept. 1083-HR,CHICAGO 


Oppo: tunities in Accountancy—Check below and we will send you a copy of “Accountancy, the Profession 
‘Ten Y — Promotion in One,” all without obligation. 
Leading to position as Auditor, Comptroller, Certified Public Accountant, 


Vays,”’ also copy of * 


D Higher Accountancy: ¢ 
Othe 
CBusiness Management 
CExpert Bookkeeping 
C.. A, Coaching 
OMo.tern Salesmanship 


ost Accountant, etc. 


0 Traffic Management 
O Law: Degree of LL. B. 
O Industrial Management 


Nam 
Prese 
Please 
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LaSalle Opportunities: If more interested in one of the other fields of business indicated below, check that. 


O Modern Business Correspondence 


Pests... cccnsstinmmamissnaabiitimnn tg Address 
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0 Stenotypy 

O Business English 
O Commercial Law 
O Effective Speaking 
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HOW DO YOU KNOW 
YOU CAN’T 


WRITE? 
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Have you ever trie Have you ever attempted even 
the least bit of training, under competent guidance? 

Or have you been sitting back, as it is so easy to do, 
Waiting for the day to come when you will awaken, all 
f a sudden, to the discovery, “‘l am a writer 

If the latter course is the one of your choosing, you 
robably never will write. It is seldom that any one be 
comes a writer until he, or she, has been writing for some 
time. That is why so many authors and writers spring up 
out of the newspaper business. The day-to-day necessity 
of writing f gathering material about which to write 
develops their talent as nothing else coul 

hat is why the Newspaper Institute bases its writing 
instruction on journalism—continuous writing—the train 
ing that has produced so many successful authors 


Learn to write by writing 


EWSPAPER Institute training is based on the New 





York Copy-desk Meth At home, on your own 
time, you rece! actual assignments just as if you were 
right at work ona great metropolitan daily. Your writing 
is individually corrected and constructively criticized by 
veteran editors. Under such sympathetic guidance, you 
will fi nd that you are rapidly developing your own distine 

ve, self-flavored style—undergoing an experience that 
as a thr ll to it and which at the same time develops in 
the vert make y ir feelings articulate 
M any pe ple who should be writing become awestruck 
by fabulous stories about millionaire authors and, there 
fore, give little thought to the $25, $50 and $100 or more 
that can often be earned f 'r mater al that takes little 
time to write—stories, articles on business, fads, travel, 
orts—things that can easily be turned out in leisure 
hours, and often on the impulse of the moment 
We have prepared a unique Writing Aptitude Test 
This tells whether you possess the fundamental qualities 
necessary to successful writing—acute observation, dra 
mati nstinct, creative imagination, etc. You'll enj 
test. The coupon will bring without obligati i. 


wspaper Institute of America, 1 Park Ave New Yi 
cuauinnseeeenentnenienenanimenanney 
FREE Newspaper Institute of America 
One Park Avenue. New York 


Send m ‘ ' st or obligation, your Writing Aptitude Test 
an irther formation about writing for profit, as promised In 
Popular Sclen Monthly 
Vv ) 

Vv 

M 

idd . . 

A rrespondence nfidential No salesmen will call on you.) 
S¥J 368 








Send today for beautifully illus — “ j; entitled “DON’T 
STAMMER which describes the mwue nit Method for the 


entif rrection of tammering i a tering Method 
succe fully used at Bogue Institute fo w 37 years—since 1901 
Endorsed by | jan Full information concerning correction 
of stammering sent free. No obligation. Benjamin N. Bogue, 


Dept. 950 Circle Tower, Indianapolis, Indiana, 







START AT HOME 


Here’ your chance 
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or WE HELP 
INESS Great quan 
daily. Profit large 
an start this money- 
ne © nothing 
» "for Potato Chip 


Long-Eakins Company 
1047-S High St. Springfield, Ohio 
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Head Guard for Batters ~ 


A NEW form of head protector for baseball] 
players has just been invented by Edwer 
Larkin, of Washington, D. C. Intended to be 
worn by batters in place of the regulation 
baseball cap, _ the 
protector hasa hard 
outer casing lined 
with inflated rubber 
cushions that take 
up the shock and 
prevent injury in 
case a ball hits the 
head of the wearer. 
Open at the crown, 
the protector has an 
eye-shading visor. 





SOAPY water runs 
from faucets 
equipped with a dis- 
penser devised by 
William Kundel, of 
Hoboken, N.J., which 
releases liquid soap 
into the central out- 
let of a hot and cold- 
water fixture. 








SHEARS that en- 
able the user to 
cut around corners 
are the invention 
of Joseph Soss, of 
Roselle, N. J. The 
new cutters are 
made like conven- 
tional scissors ex- 
cept that their ends 
are bent as pictured at the right. In one mo- 
tion, therefore, the new shears will slice a cut 
in one direction and start a second cut at 
right angles to the first. 








Flowerpot Is Flexible 


POTTED plants are 
cultivated by squeez- 
ing the sides of a 
new flowerpot, made 
of a pliable material, 
to move and loosen 
the soil around the 
plant roots. The 
flowerpot wasinvent- 
ed by Morris Langa, 
Philadelphia, Pa. 















ers NWN WO) 7.11 


aseball 
















dwerd Believes Royal helped 
i him get ahead! 
to be : 
“The day I got my 
ulation Royal I started typing 


my reports. The boss 


liked it. Soon I hada 
larger territory. Now 
I have 5 men under 





Glad they picked 
a Royal 
“All of us use our 
Royal Portable—Jun- 
ior for his homework 





er 








—I to work out as- 
signments for a cor- —a handsome, 
respondence course 
which I'm taking."’ 
























FREE HOME TRIAL cee every 


MEMBER OF THE FAMILY! A Royal Portable will help you write 
faster, think faster. A practical, modern necessity — it’s an opportunity 
for a better, brighter future! A chance to do more, be more! 


Without risking a penny prove—right in your own home—that a 
Royal will help you—whatever your business or profession—help you 
to set down your ideas and reports /egibly, impressively. Prove'too, that 
it will help the children with their homework . . . help every member 
of your family with their writing! 


READ WHAT ROYAL GIVES YOU! Standard, full-sized 
keyboard. Easy, effortless action. Touch Control, Finger Comfort Keys, 
Genuine Dust Protection, Automatic Paper Lock, Touch-set Tabulator 
and many other office typewriter features. Tested, proved, guaranteed! 


FREE! Royal’s Instant Typing 
Chart, shows you how to type 
RIGHT.INCLUDED with every 
Royal Portable at no extra cost 
all-weather, 
triple-convertible Carrying Case. 








SEE whata Royal will do! Then 
Own it On your own terms—cash 
or only a few cents a day! Mail 
coupon today for full details of 


















- ual Royal’s offer — prices, terms, 
Free Home Trial — everything. 
cets a No obligation. 
a dis- ‘tines eink wee nnn eeeeeeeeeeeeeeee 
d by work. Since I got my a ROYAL TYPEWRITER COMPANY, Inc. 

y Roval, I’ve typed Dept. C-92, 2 Park Ave., New York, N. Y. a 
el, of mine out. Already I’ve > Tell me how I can own—-for only a few cents a day—a latest model Royal 
which had one raise, and I Fa Portable—-with FREE HOME TRIAL. 

expect another.”’ (DO YOU OWN A TYPEWRITER NOW? Then make it help pay! Write a 
soap g Make and Serial No. on coupon margin for full trade-in value.) 
] out- z. ; IT RERT é 
NAME STREET 
mara | Only a Few Cents a Day s 
CITY STATE. 














WANT A STEAD 














Once! 


Detroit, Mich. or 


TOP 
PAY 


| TRAIN YOU QUICKLY e PAY ME LATER! | 


Why spend your life hunting low-pay jobs— TRAIN for a 


Learn a Trade steady one with top wages and promotion opportunities! 
Easily, Quickly: McSweeny expert, PRACTIC “ab training puts others on 
A o, Aviation top—let fit do jthe same for you. ~w tuition rate, pay 
Diesel Mechanics; after learnin 

( sion, Body, EE! } Bix. FREE book gives facts on quick way to 
f de r Repair: pay jobs. Write to nearest school TO- 
Auto Painting; DAY! Dept. “ ST 

, Arc Welding, McSWEENY TRADE SCHOOLS 


JOB? 


Amazing 


Kansas City, Mo. New Feature 














CARTOONING 


P aye big money! Be your own boss. We teach you at home—quick- 
By successful new practical method of creative cartooning. 


in 1938 


LIONEL 


















































































Saaiies ability not :equired. Complete course, includ- $ 1-00 
ing 20 guide charts post paid only 
HAMPTON SCHOOL, Dept. 29-J, 21 0Fifth Ave., New York, N.Y. 
A = : TRAINS 
a cut 
it at 
BRAZES | 
, SOLDERS Stop your train in front of coal eleva- 
, Now, an electric welding, brazing & soldering torch com- tor. Then touch a lever. By remote 
z 
plete withinbuilt power unit, goggles and supplies. Works control, coal pours down through 
e instantly off ideal on pace mee chute into waiting car—fills it to the 
ar ; ; 
a low cost on aluminum, iron, brim. This year's ns tar hey“ can ms 
ieeZ- steel and other metals. uncoupled and unloaded by remote 
Indispensable in auto control. Catalog contains all details, 
of a shops qos plus color pictures of the greatest fleet 
i table for : : 
nade homerepeirs, shop, — of model trains in all train history. 
rial tory,farm,engin r er, Jan- 
‘ itor, sheet metal, radio 7 
osen and bicycle repairs. Any- > (oe ee eee | 
one can handle without The Li ic ti D ' 
the revious experience with | @ Lione! Lorporaron ept.B 
our simple instructions. Does many 15 East 26th Street, New York, N. Y. 
The 1O.DAY. HOME TRIAL i Enclosed is 10 cents for a copy of the new 1938 52-page, full i 
ent- You can try 3-in-1 Electric Torch t color Lionel Catalog. Send it to: 
for 10 days at our risk or get one | 
nga, absolutely Free by helping to intro- q Name 
= duce it. rite for Free — ‘ 
ELECTRO-TORCH Co. 8 Address i 
2613-AW MichiganAve.,Chicago ’ aang 
City State + 
ICE ; : 
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Build Your Own 


“\ ICE YACHT 


Enjoy old Man Winter 
} ina Me ad Ice Yacht— 
: “Skeeter” type or Bat- 
wing—available in 
construction kit or 
factory-built. Or build 
your own Motor Sled. 
Rush dime for com- 
plete details on Mead 
Winter Sportcraft. 




















oeane 








pmeen C (Above) MEAD SKEETER 
x / Build Your Own 
MOTOR SLED 











MEAD GLIDERS, 15 S. Market, Dept. D-108, CHICAGO 


Greater opportanities now in advertis- 
ing. Learn easily and quickly in spare 
time. Practical work. io text books. 
Old eteniahe’ 9 sc x Low tuition — 
Easy terms. Send for free booklet and 
requirements. 

Page-Davis School of Advertisin: 
Dept. - 1367, 3603 Mich. Av... ‘Av., Chicago 


—" peTATé CHIP 
BUSINESS 


IN YOUR KITCHEN and 
MAKE MONEY! 


UY potatoes for 2c a lb. Make sensa- 

tional new *‘Greaseless’’ Potato Chips 
and sell for 35¢ a Ib. Ideal business for 
men or women in spare or full time. 
Small investment buys complete equipment, 
No experience needed. I show you how to get 
stores to sell all you make; tell you how to 
make profit first day. All in formation, pictures, peseee and terms sent free. Send 
a postal card for Free Facts on this big ‘‘Home Business’’ Opportunity. 


G. H. HARDT, Dept. D-1810, 620 N. Michigan Ave., Chicago, im. 


TO PLAY 


— EASY TO OWN 























@ You’ve always wanted to play 
this fascinating instrument. Now 
there is no reason to delay. Now 
you may thrill family and friends 
with a chance to earn extra 
cash at dances, entertainments 
and on the radio. For now there 
is a genuine DEAGAN Marimba 
(including complete, easy lessons) 
at the lowest price in history .. . 
: To write for details TODAY may 
. easily mean a LIFETIME of 
. pleasure, profit and popularity! 


i 
J. C. DEAGAN, Inc., 2657 Deagan Building, CHICAGO 
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Car-Windshield Awning 


A WINDSHIELD awning to protect automo 
bile drivers from the direct rays of the sun 
has been invented by Albert L. Rubottom, of 
Kansas City, Mo. Easily attached, the canopy 
is held in a sloping position by metal arms 
extending up from the cowling, and by brack- 
ets, fastened to the top of the car, which hold 
the awning slightly away from the top to 
permit the escape of air rushing in under the 
canopy. 


Needles Get Eyelids 


TO MAKE the task of 
threading a sewing needle 
easier, Alonzo H. Little, of 
Los Angeles, Calif., devised 
the novel needle eye pic- 
tured at the right. A hinged 
metal unit pivoting on its 
lower end can be swung 
open to allow thread to be 
passed easily into theneedle’s 
eye and then closed to hold 
it in place. One side of the 
hinged member is edged for 
cutting the thread when de- 
sired. The hinged opening is 
said not to interfere with 
sewing operations, being 
designed so that when closed, there are no 
projecting edges to catch in the fabric. 




















Inclosed Electric Fan 


DESIGNED to circulate air in all directions 
instead of creating a direct draft, an electric 
fan invented by G.C. Shipley, of San Antonio, 
Tex., is completely enclosed in a louvered 
housing. Whirling 
blades mounted on 
a vertical shaft and 
driven by an electric 
motor in the base of 
the device drive air 
through V-shaped 
openings that honey- 
comb the surround- 
ing housing, asshown 
in the drawing re- 
produced at the left. 
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SOPRANI AMPLIPHONIC 
Simplifies qge Playing 


@ Lighter, easier to Nunzio, New York, 
play, less bellows- with his Soprani 
ing, plus more beau- 
tiful tone and vol- 
ume,— that’s how 
Soprani’s exclusive ; 
Ampliphonic fea- 
ture has simplified 
this accordion. As- 
sures rapid prog- ~™ 


ress. Home trial. — 
Easy terms. Seeyour a 
music dealer or send _ 








for beautiful free — 


book. Write today. 


SOPRANI, INC. 






Dept.1031. 630 S. Wabash Ave. 
Chicago, Ilinois 








NEED MONEY? wesc: 


Part time or full time to sell 


BEAUTIFUL LEATHER TIES 


in fancy embossed patterns and handsome colors. Can’t be told 
from silk. A clever novelty, long-wearing, won’t wrinkle. Cleaned 
with a damp cloth. Sell on sight. Everybody wants them. No sales 
ability needed. Send 50c for samples and details on how to get 
started. 








, CenturyTie Co., 2345-W,W.Grand Bivd., Detroit, Mich. 
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Basketry, Beadcraft, Claycraft, 
Leathercraft, Metalcraft, Weaving, 
dergarten and Elementary Pastimes. 
Send 10c for Catalog 
AMERICAN REEDCRAFT CORPORATION 
Dept. P.S., 130 Beekman Street, New York City 


Kin- 











DEGREE IN 
TWO YEARS 


tree courses in engineering: Electrical, Civil, 
Chemical, Mechanical, Radio and Television, or Aero- 
nautical 1 yr. Mech. Drafting. Intense, practical, 
thorough program. Prep. courses without extra charge. 
Earn board if desired. Low tuition. Enter March, 
June, Sept., Dec. Catalog. 

243 E. Washington Blivd., Fort Wayne, Ind. 











B.S. Deg 











HOW TO GET A 


RAISE IN PAY 


Read this Book to Earn More Money 


es Most helpful book ever written. 

Self-analysis chart at end of each 
chapter. 38 chapters, any one 
worth the price. James Clayton 
Wilson, author. $1.00 postpaid. 
10c postage extra C.O.D. orders. 
Canada $1.20 duty paid. 5 days 
proof this book will help you or 
money refunded 12 


DOLLAR PUBLICATIONS 
737 North a Ave., Chicago 
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i want ( to get ahead Sead « me yews new »w book $1 attached. 
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Address 
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Start $1260 to $2100 a Year 


GET READY 
IMMEDIATELY 


Railway Postal Clerks 
Railway Postal Clerks get $1,900 the first year regular, 
being paid on the first and fifteenth of each month. 
($79.17 each pay day.) Their pay is automatically in- 
$2,450. Advance may be had to Chief 
($112.50 each pay day.) 





creased yearly to $2, 
Clerk at $2,700 a year. 





3 Days On—3 Days Off—Full Pay 
Railway Postal Clerks on long runs usually work 3 
days and have 38 days off duty or in the same propor- 
tion. During this off duty their pay continues just as 
though they were working. They travel on a pass when 
on business. When they grow old, they are retired with 
a pension. 
City Mail Carriers, Post Office Clerks 
Clerks and Carriers now get $1,700 the first year on 
regular and automatically increase $100 a year to $2,100 
and $2,300. 
Customs Inspector 
Salary $2,100 to start. Men 28 to 
15. Work connected with examining 
baggage and merchandise entering 


the country from foreign parts cov- 
ering boats, trains, roads, automo- 


biles, ete. 


Many Other Positions 





Many other positions are obtain- 
alWesrons able. Those wishing these positions 
inspector should qualify at once. 


Get Free List of Positions 


Fill out the following coupon. Tear it off and mail it today—now, 
at once. 

This investment may result in your getting a big-paid govern- 
ment job 


Pe ores ee. se 8 8 fe TS RR RU UG UG UG UG UG 
FRANKLIN INSTITUTE, Dept. A257, Rochester, N. Y. 
Rush to m 


entirely free t t 1) a full description of TT. S 


Government aitie ; (2) Free 1 of illus trated 32-page book, ’‘‘How 

to Get a I S. Government Jot with (3 aist of I S. Government 

Jobs; (4) Tell me how to qualify for a U. S. Government Job. 

Name 

Address 

Use This Coupon Before You Mislay It. Write or Print Plainly. 
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Portable Electric Unit 
Cleans Painted Walls 

OUSED in a compact cabinet which can 
be wheeled easily about a room, a newly uS 
marketed machine quickly removes dirt from I co 
painted walls. It eliminates the necessity for Yet he 
brushes, pails, and rags. The handy outfit —- 
accomplishes its task by means of a specially i 
prepared cleansing fluid, without injury to 4 prone 
the paint. One man, using one of the new ma- that fi 
chines, it is reported, can accomplish as much would 
work as five men using pails and brushes. still be 
my oO’ 
' Mutu: 
Glass Shelves for Windows = 
BY MEANS of special metal brackets now while 
available, glass window shelves for bric-a- years 
brac can be mounted so they do not interfere ve 
with the opening and closing of the window. — 
Thi hi h st : Fastened directly to the lower sash, they a - 

f; - oe ne age the dirt on move up or down with the sash when it is 

ee a ee ae ae oe a oe raised or lowered in normal use. 

Your 
. o bz k 
Gas Burner Fits in Furnace Door wen 
potter a recently marketed unit in the door of a = 
coal-burning furnace instantly converts the heating e... 
plant into a gas furnace. Fully automatic, the burner is your 
thermostatically controlled. Whenever it is desired to ginni 
revert to the use of coal, the unit can be removed and toda 
hung on a hook provided for the purpose on the side of from 
the furnace. can | 
or 6: 
Se 
nsti 
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I USED to think that a man of my in- 
come couldn’t afford to retire at 55. 
Yet here I am with a check for $150 
oming in every month as long as I live. 
I can travel, play, work or loaf, as I 
please. 

“What savings plan could have done 
that for me? What investment plan 
would produce so much income, and 
still be safe? The thing that makes me 
my own boss today is my Phoenix 
Mutual Retirement Income Plan. 

“If you start planning for retirement 
while you still have your best earning 
years ahead of you, you really won't 
miss the money. Then, when you're 
ready to take life easy, you’ve already 
paid for a monthly income that will last 
the rest of your life.” 


You don’t have to be 
rich to retire 

You may not have a lot of money in the 
bank. Maybe you have only your salary 
to count on. That doesn’t stop you from 
making sure of a Retirement Income. 

By following this simple Plan, you 
can arrange to have a real income of 
your own guaranteed to you for life, be- 
ginning fifteen or twenty years from 
today. That income can be anything 
from $10 a month to $200 or more. It 
can start whenever you want, at 55, 60 
or 65. 

See how it works in your case. For 
nstance, suppose you are 40, and you 


——~” 
ESTABLISHED 1855 


etironent Income Plan 
GUARANTEES YOUR FUTURE 


OCTOBER, 1938 Please 


want $150 a month at 55 You can get: 

1.Acheck for $150 when you reach 55, 
and acheck for $150 every month there- 
after as long as you live! If you are insur- 
able, you can have your Plan also pay 

2. A life income to your wife in case 
of your death before age 55. 

3. A monthly income to you if, before 
age 55, total disability stops your in- 
come for 6 months or more. 

Haven't you always wanted a life in- 
come to end your money worries and 
let you do whatever you please? May- 
be you won’t want to quit work at 55. 
Maybe you will. You get your income 
just the same. 





> 















Phoe 


obligation your new 

“HOW TO GE 
Name 
Date of Birth— 


Business Address ——_—— 
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Some men will read this and say, 
“That's a good plan. I must look into it 
sometime.” Unfortunately, what they 
don’t realize is this: The cost of retire- 
ment goes up as a man grows older. The 
sooner you start, the less you pay. 

Today, without cost or obligation, 
you can get the facts. Simply tell us in 
the coupon below where to mail our 
new booklet explaining how you can 
get an income of $100, $150 or $200 
a month, and how you can retire at 55, 
60, or 65. 

Send the coupon now, and discover 
for yourself how easy it is to get an in- 
come of your own! 





mx Mutual Life Insurance Company 
298 Elm Street. Hartford, — 

. by mail, without 
pote illustrated book, 


T THE THINGS YOU WANT" 
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TURN SPARE HOURS 
INTO CASH! 


4D es 


f your Own Home 


No soliciting! No canvassing! 
We show you how to make big 
money decorating fast-selling 
Giftwares. We start you with the 
big $10 Artist’s Outfit shown 
above. We supply yeu with $150 
worth of Giftwares free of extra 
charge and show you how to di 
pose of them without leaving your 
. me We give you 29 Tested 
*lan for making money. One 
Fin ide Member says, ‘‘I made 
$100 on furniture in one week 
Another writes, ‘‘My sales were 
$500 for 5 weeks. This is my first 
year.’’ R. M. P., of Ill., says, * 
did $3,500 worth of business last 
year and over $12,000 this year.’ 
D. W., New Mexico, reports, “‘I 
we ould not take $1,000 for my 




















































Metal Strips for Windows 
Hold Glass in Place 


AN ALL-METAL glazing unit just introduced 
enables window glass to be set in place with- 
out the use of putty. Made of sheet iron, the 
triangular-shape unit has sharp points on 
one side which are hammered into the win- 
dow frame to hold it snugly against the 
glass in the same position as ordinary putty. 
Permanent and waterproof, the metal glazer 
shown in the illustrations above comes in 
strips of any length. 






K\ Do” No Experience 
Needed 


You too may have a_ splendid 
income opportunity with Fireside 
No tiresome study. You learn by 
doing. No artistic ability neces 
\ sary. Our easy 3-Step Method 
\ makes the work easy to learn and 
ea to do and fits you to make 
good money practically from the 











Quick Sales in Your 


Extra-Hard Nails Have 





Home 
No need to leave the house to dis- 
Xo need to leare the hous to dle Many Household Uses 
new automatic salesman does all 
4 kl x? ie ou. von ; -y an NAILS that can 
the Giftwares you can turn out 










penetrate brick, con- 
crete, cast steel, and 
iron have been placed 
on the market by 
an Illinois manufac- 
turer. They are pro- 





No Cost Plan 


Mail coupon for Free Plan show 
( / it hew to earn your course and 
4 


Big Profits beside 





yg FIRESIDE INDUSTRIES 




















FRee/ Pete duced by a secret 

DP cos 0 30°e, 4 . process of harden- 

ating MORES, Fireside Industries —o which places = , \\ 

ay bo rtmen ee jn Fi cH Book ~~ Deco- | enpernere rae “ff (fe 

1 \penntifee ce of rating for a big steady income. Also i around a core of : Ke, 

ulate’ charers tally of plan that will pax for my  y | softer metal. When Ya 

1 ide } | one of the nails is 

. ' | driven into hard concrete, a pull of several 

1 ADDRESS . 1 | hundred pounds is necessary to make the ' 
STATE | sturdy nail come loose g- # | “™ 
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UNSIGHTLY 
WALLS 


MADE GOOD AS NEW 











You can easily 
repair holes in 
walls with Rut- 
land Patching 
Plaster. Any- 
one can make 
a perfect job 
“with Rutland. 





AKS IW PLASTERED WALLS 
a6 








Electric 
Arc Welding 


Revolutionizes modern Industry 


Arc 








erlence under actual production conditions in the laboratories of 
e School of Engineering. Moderate training Fee. Accepted ap 
icants will be fully trained until ready to pass rigid test and 


isted in securing employment 
RC presents one of the outstanding opportunities for 
steady income and future success. Welding is 
WELDING growing rapidly, replacing large and intricate 
castings, rivets, nuts, bolts crews. It is com 
nly used in assembling cranes, hoists, bridges, structural steel 
rk, etc. No limit to the application of welding to industry, in 
easing durability and reducing manufacturing costs. There is a 
ided shortage of properly trained Welding Operators, Tech 
ins, and Welding Engineers. Why be content with ordinary 
rk, hit and miss jobs and low pay when in a short time you can 


me a trained Specialist in Welding? 


wer_MIL WAU K E Eo 


Schaal aL of ENGINEERIN(; 


Dept. P. S. =— Broadway & E. State, Milwaukee, Wis. 


thout obligation send Free Booklet ‘The Dawn of * Gigantic industry 


nd its Outstanding Opportunity.’ Also tell me How to Become an 
rc Welding Operator (3°. mo Air Conditioning & Retrig Tect tmo 
as Welding Operator (6 wks Radio Servic eman (6 mo 
felding Technician (4 nx Commercial! Electrical Engineer (1 yr 
elding Engineer 1 yr Commercial Radio Engineer (1 yr 
“eg Engineer Student Loan Plan 
. Degree 4 yrs Earn Part Expense Plan 
_ Aye 
State P.S. 1038 A 














a 
desire men to learn Electric 4 
U. S. Manufacturers Welding and get practical ex 
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Your child thinks you are The Greatest Man in 


the World. He is confident you will “bend the 
twig” by giving him certain advantages that (un- 


fortunately) only money can buy. 


How about your boss — what does he think of 
you? Does he realize that you lack proper train- 


ing to merit a bigger job — and bigger pay? 


Then 


why not get that training — by planned study in 


your spare time! 


Hundreds of high-salaried executives owe much 
£ 


of their success to the International Correspon- 
dence Schools. And the I.C.S. are still providing 
training to ambitious men in every walk of life! 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


Box 7645-J, Scranton, Penna, 





Without obligation, please send full particulars about the subject 


before which I have marked 
TECHNICAL AND INDUSTRIAL COURSES 





] Architect Auto Technician 
Architectural Draftsman Auto Electric Technician 
Building Estimating Plumbing ] Heating 
] Contractor and Builder Air Conditioning and Cooling 
] Structural Draftsman Commercial Refrigeration 
] Structural Engineer Steam Engineer 
] Electrical Engineer Steam Electric Engineer 
] Electric Lighting .) Marine Engineer 
] Welding, Electric aad Gas Civil Engineer |) Highway Engineer 
Reading Shop Blueprints Bridge Engineer 
) Telegraph Engineer Bridge and Building Foreman 
Telephone Work Radio Surveying and Mapping 
] Mechanical Engineer R. R. Locomotives Air Brakes 
Mechanical Draftsman R. R. Section Foreman 
Machinist loolmake R. R. Signalmen 
Patternmaker Boilermake Chemistry Pharmacy 
Foundry Practice Coal Mining Navigation 
Sheet Metal Worker Cotton Manufacturing 
] Heat Treatment of Metals Woolen Manufacturing 
] Management of Invention Agriculture Fruit Growing 
] Diesel Engines Viation king Poultry Farming 
BUSINESS TRAINING COURSES 
] Business Management Lettering Show Cards Signe 
] Industrial Management Stenography and Typing 
are Management Civil Service Mail Carrier 
>» Accountancy Railway Mail Clerk 
Book keeping Grade School Subjects 
Secretarial Work High School Subjects 
Cost Accountant College Preparatory 
Salesmanship Advertising First Year College Subjects 
Service Station Salesmanshir lllustrating Spanish 
Business Correspondence Cartooning ) French 
DOMESTIC SCIENCE COURSES 
Professional Dressmaking Foods and Cookery 
and Designing lea Room and 
Home Dressmaking Cafeteria Management, 
Advanced Dressmaking Catering 
Vame Age. 
Address savsseoeses crecccccccccccsoccosocose 
City State 
Present Position i 
If you reside in Canada, send this coupon to the International 


Correspondence Schoola Canadian, Limited, Montreal. C 
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POLISHING 
EASIER NOW 


THIS IMPROVED 
DU PONT 
POLISH 
SAVES YOU 
WORK! 


EASIEST POLISH you've ever used! That's 
Du Pont’s newly improved No. 7 Duco Polish. 
It’s less work now for you to remove dull 
Traffic Film from your car finish... restore the 
original lustre and beauty ...and make the car 
finish look years younger. No. 7 Polish is fine 
for all car finishes. Try it on your car today! 
SAMPLE FOR YOU. Send Gc for postage, and get a sample 
can of No. 7 Duco Polish, enough for fenders and hood. 


(Offer good in U. S. only.) Write Du Pont, Dept. PS-5, 
Wilmington, Delaware. 


—— am And here’s the new easy 
way to wax your car! 


Spey Use the new DuPont Speedy Wax 


(liquid). Itcleans as it 
wt tems waxes. Does the job Gl POND 
me in halfthetime. Try it! 


5 par ort 








writing to advertisers. 


Special Unit for Locks 
Illuminates Keyholes 


CRYSTAL-CLEAR, a new plastic material ce- 
veloped by Du Pont chemists is now being 
used in conjunction with a luminous sub- 
stance to outline keyholes in door locks. Re- 
placing the metal ring that encircles the key- 
hole section of a cylinder-type lock, the 
transparent plastic is cast over a small 
amount of the luminous substance in such a 
way that it serves as a lens to magnify the 
glow and make the keyhole and lock easily 
visible at night. 


Lines Marked on Plywood 
Show Where To Nail 


PARALLEL lines plainly marked on a new 
grade of Douglas-fir plywood now available 
make it easy to attach the plywood sheath- 
ing to wall studs. Spaced sixteen inches 
apart, the scored lines serve as nailing guides 
to indicate the location of studs when the 
sheathing is placed on the wall. The parallel 
markings are also useful in locating studding 
when applying siding over the sheathing. 


uestions 
FROM HOME OWNERS 


Q.—I AM planning to build a small cot- 
tage, without a basement, and would like to 
know how deep the concrete foundation walls 
should be set. A neighbor of mine is putting 
up a similar building and has made’ foun- 
dation walls that extend only to a depth of 
six inches below the surface. Is this suffi- 
cient for a building of this type ?—N.T.S., 
Detroit, Mich. 

A.—ALL foundations should be set at least 
three, and preferably four, feet below the 
ground, except where bed rock or another 
firm base is present. This is necessary as 4 
precaution against frost, which may cause 
bad cracking in the walls. 


Liquid Rug Cleaner 


F.P., CLEVELAND, OHIO. A good rug cleaner 
in liquid form may be prepared by mixing 
the following ingredients, which can be ob- 
tained from a chemical supply house in your 
vicinity: Diglycol oleate, 44 parts; buty!l- 
cellosolve, 5 parts; ethylene dichloride, 12 
parts; alcohol, 15 parts; oleic acid, 11 parts; 

(Continued on page 56) 
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Kentucky Burley 
aged in wood 

—the FLAVOR 
of pure maple 
sugar for extra 
good taste 





Velvet packs easy in a pipe 
Rolls smooth in a cigarette 


C vyright 1938, LicGert & Myers ToBacco Co. Draws right in both 


ICTOBE R, 1938 Please inetion POPULAR SCIENCE MONTHLY when writing to advertisers, 55 





























2 SMoorH, 
= . Tis 
bK 

88 , 
2 : SMOOTH-ON 
» \, ee ’ 

~*~ = 














BE THRIFTY! 
Do your own 
repairing with 
SMOOTH-ONNo.1/7 


HIS cement hardens into} 
metallic iron, costs little, f 
to apply and makes 
dependable permanent and 
emergency repairs that save 
the householder big sums. 




















is eas) 





By following directions in 
the Smooth-On instruction 
booklet you can stop steam 





and water leaks from joints 
or cracks in the boiler, heater, 





piping and_ radiators, stop 
leaks from gas lines, stop 
leaks of fumes from air 
furnaces, ovens and smoke 
pipes, in every instance avoid- 
ing a big labor bill and often 
the cost of a renewal part. 
Smooth-On No. 1 is also ex- 
cellent for 
nuts, 








loose 
hooks, 
hinges, locks, handles, drawer 
pulls, casters, ete., anchoring 
bolts and pipe posts in concrete, 
plugging holes or seam openings 
in tanks, troughs and _ pails, 
tightening loose 
ay bases, etc. 


Home »- AuTO Be prepared for 


emergencies by 


resetting 
rivets, 





sScTeWSs, 









































¥ SMOOTH-ON MFG. CO., Dept. 58, 
SMOOTH ON 574 Communipaw Ave., 
Jersey City, N. J. 
Write for 


Please send the free Smooth-On Re- 


FREE BOOK pair Book. 
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REPAIRS || sending for the 
sees book and 
ilill eeping a can of ” 
Gulu Smodth-On No. 1 SMOOTH ON 
ne in your workshop. 
¥ Get Smooth-On No. 1 in 7-0z., 1-Ib. or 
—s 5-lb. can from any hardware store, or 
Lmen¥s 807) if necessary from us direct. 
~~ y 


WITH be “a 











Questions from 


Home Owners 
(Continued from page 54) 


ammonium hydroxide, 11 parts; and water, 
45 parts. This product may be made thinner 
if desired, simply by increasing the amount 
of water in the formula. 


Cleaning a Brass Bed 


Q.—CAN you suggest a good cleaner and 
polisher for brightening up the dull finish on 
a brass bedstead? We have tried several 
cleaners, but with unsatisfactory results.— 
F.H., Chisholm, Minn. 

A.—BEFORE cleaning, brass must be freed 
completely from any traces of grease, caked 
dirt, or grime. To do this wash the bed with 
strong ammonia suds and rinse dry. Then 
rub the finish with vinegar and salt, or with 
oxalic acid. Wash immediately after the rub- 
bing, and polish with tripoli powder and 
sweet oil. Unless the vinegar or acid is 
washed off, the brass will tarnish quickly. 
The oil polishing will give a deep-yellow lus- 
ter that should last for about six months. 


Painting a Concrete Floor 


H.M., WHEELING, W. VA. If your cellar 
floor was laid less than a year ago, it should 
be treated before painting with a wash coat 
made from a solution of three pounds of zinc 
sulphate to one gallon of water. This will 
counteract the alkali. : 


Wallpaper Cleaners 


F.L.W.B., VICTORIA, B. C. Wallpaper clean- 
ers may be prepared by mixing four ounces of 
powdered pumice with one quart of flour, add- 
ing enough water to form a stiff dough. Form 
the dough into rolls two inches in diameter 
and six inches long, sew each roll separately 
in a piece of cotton cloth, and then boil for 
forty or fifty minutes to make the mass firm. 
Allow the cleaners to stand for several hours, 
then remove the crust that has formed on 
them. Rubbing them over the surface of the 
wallpaper will remove dirt effectively. 


Making Paint Brushes Pliable 


F.G., STEUBENVILLE, OHIO. To soften paint 
brushes that have become hard, soak them 
for twenty-four hours in raw linseed oil and 
then rinse them out in hot turpentine, repeat- 
ing the process until they are clean and plia- 
ble. This should put them in usable condition. 
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New Amazing INVENTION‘ 


ELECTROPLATES 
Al by BRU SH PEA: 


Easily..Expertly.. Cheaply! 


ENSATIONAL new discovery 
actually electroplates. Jt’s easy 5 
.-.Just brushiton. Depositsheavy, ro, 


durable layer of metal by electrol- , 
ysis. Results permanent—equal to beautiful 
work of costly tank outfits. Non-liguid—Portable 
—Battery or household current. Take it to the 
job. No dismantling... plate where and what 
you want, Outfit in sturdy case, complete for in- 
stant use. Junior Battery Model: $6.85. 
Heavy-Duty Professional Sets up to $27.50. 
AGENTS WANTED: Write 2t once for Biz 
® Money Proposition. 


You can also make steady money plating for others. 


WARNER ELECTRIC COMPANY, '\;”:- 


360 No. Michigan Avenue, CHICAGO, ILL. 


fod AGENTS Prove GOLD LETTERS 


For Store Fronts and Office Windows. Anyone can put 
them on. Freesamples. Liberal Offer to general agents. 


METALLIC COMPANY, 437-A North Clark St., Chicago. 
) | Lit Y MAK 0) 2a0-¥49) 
i nN ’ *}> nN ne 


MAKE Color-glazed “concrete pottery without molds or 
{ costly tools. Use only sand, cement, cheap materials. Glazed 












































tiles, walls, gravestones, etc. MEN (only): Write for FREE 

colorplate, details of this new money-making business. 
NATIONAL POTTERIES COMPANY 

Room 7 i3 Ww. 26th St. Minneapolis, Minn. 
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pr rdet > mak 
‘ 5 ot Ot Screwdriver and 
ne > A ene ME ctio® ” tt 
ame {o ¢or™ ve cists instructions with 
selling. fot wt aan © oO o order for first 
wre o ous your — 6G Ccnicad unit. You need 
unit pilitie® AO ave no other tools 
pos a?" rn . no soldering 
. equipment. 







SIMMONS MFG. CO 
126 W. North Ave., Chicago 


a 
- 
2 0 Send C.0.D. 1 sample razor kit for w 





| 
2 ich I will pay § 
postman $2.25 plus a few cents postare 
0D Enclosed find $... for.. .-Electric Dry Shaver Kits | 
including free instruction, tools and money making plans $ 
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Learn this 
Profitable 


Profession 





in 90 Days at Home 


Hundreds of men and women of all ages 18-50 make $10.00 to 
$20.00 in a single day giving scientific Swedish Massage and 
Hydro-Therapy treatments. There is a big demand from Hospitals, 
Sanitariums, Clubs, Doctors and private patients as well as 
opportunities for establishing your own office 

Learn this interesting money-making profession in your own home 
by mail, through our home study course. Same instructors as 
in our NATIONALLY KNOWN resident school A diploma is 
awarded upon completion of the course. Course can 
be completed in 3 to 4 months. High School training 
is not necessary. Many earn big money while learning. 


Anatomy Charts & Booklet FREE 


Enroll now and we will include uniform coat, 
medical dictionary, patented reducing roller and 
Hydro-Therapy supplies without extra cost. The 
reducing course alone may be worth many times 
the modest tuition fee. 

Send coupon now for Anatomy Charts and booklet 
containing photographs and letters from successful 
graduates. These will all be sent postpaid—F REE. 








atomy | 
Charts 





THE College of Swedish Massage (Successor to National College of Massage) 
Dept. 770—1601 Warren Boulevard, Chicago. 

You may send me and postpaid, Anatomy Charts. booklet con- 
taining photographs and letters from graduates, and complete details 
of your offer. 

Name 

Address 


Be a \ It's Paying 
Civil 
Engineer 


Learn— Quick 
Reference 
Way 















Cyclopedia of 

Civil Engineering 
7 great volumes. 
2,800 pages. 
1,600 illustrations. 
New revisededition 
by twelve of Amer- 
ica’s greatest en- 


with the 
help of 
these books 


$3000 


a Year—and Up! 


gineers. 
Includes Surveying “Civil engineers are wanted NOW. Enor- 
bridges, railroads mous amounts are being spent in all 
steel structures. mu kinds of publie works and not a dime is 
nicipal engineering spent until the Engineer has prepared 
water supply, road plans. Then He must direct the work. 
building. etc It’s a big job and there are not enough 
Spanish Grain men to go around. Everywhere you go, 
Flexible Covers you see goad work going on water and 
sewer systems be yull vas projects of a 
old Stamped kinds. Here is Your Opportuntty to wet the 


necessary training right at home. These books 
are complete and simply written so anyone can 
understand them. Start now on our FREE examina 
tion plan. Mai) the coupon without obligation. 


AMERICAN TECHNICAL SOCIETY 
Dept. C720 Drexel at 58th St. Chicago 





Shipped 
For Examination 
. . : : 
s= Slide American Technical Society : 
Drexel at 58th St.. Dept. C720, Chicago 
Cyclopedia for 10 days. 1 will gladly pay the few 
u e cents express, but I am to pay nothing for the 7 
big volumes if I return them within 10 days. If 
prompt days, then $3 a month until advertising price, 
and we $29.80 is paid. Send latest Edition and Slide Rule 
will include a brand 
rule to carry in coat 
pocket. Invaluable in Address 
solving all kinds of Attach letter stating age, occupation, employer's 
name and address and that of at least one busi- 


Free DF 
I want to examine the CIVIL ENGINEERING 
Be wish to keep them I wil! send you $2 after the 10 
new, circular slide Name 
engineering problems 
ness man as reference.) 
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Learn to MOUNT 


» Birds. 





Old reliable school (250,000 students) will 
teach you AT HOME to Mount BIRDS 
ANIMAL HEADS; FISH and TAN 
SKINS and FURS. Write now—at once. 
SPORTSMEN: = Save your trophies, 

Game is rowing 
scarcer — every Specimen is valuable. Keep 
them—save them— mount them. Decorate your 
den, Fun and fascination. Profits, too, 


TAN >; poowy. foe light_skins and furs. Make real 

LEATHER, BUCK SOLE LACE. 
ETc. Beat pooe = _ n, but easy and simple. pon vt 
sell those hides cheap. Tan them for your own use. M 


leather vests, belts, gloves, etc. TAN FOR OTHERS. 

ont men and women. Tan and 

PUR Soe ot pee. Be wt 
muffs, mitts, telamings. Quick! y, easily ‘learn 

EXTRA MONEY %:° '9 $2.» month, even 

more some students re- 

Bot: Big demand for TAXIDERMY, TANNING AND 


iR- K. A real spare-time business--good in every 
community. If you need extra money, WRITE! 


FREE BOOK 


48 pages, 100 beautiful pictures, tells ALL — 
Taxidermy, Tanning, Fur-Work. Write Today— 
this minute for this STRANGE, MARVELOUS 
FREE BOOK. A postal willdo. State AGE. 


N. W. School of Taxidermy, 3397 Elwood Bidg., Omaha, Neb. | 





































@ Make big money out of clubs, country estates, hotels, 
homes—every place which uses furniture, with our new 
electric DETERGER, which washes upholstered furniture 
like new right in your customer’s home, using a new soap- 
less soap which it whips into DRY suds. We have helped 
hundreds of men get into business for themselves with our 
automatic equipment used by the U. 8S. Government and 
many of the world’s largest hotels. 


NO SHOP—NO STORE—NO RENT 


You save this expense for you do the work right in your customer’s home. 
Barrett says ‘“Made $28 in & hours Corson made $279.50 his first 
month. C. M. Cheadle took in $121.00 first week. We want an honest, 
ambitious man in every locality If you are that man we will 
help you start in this NEW Business. Only a limited amount 
of money is needed for the first payment—the balance you 
end on easy terms The DETERGER is ready to run 
when you receive it and you should be able to make money 
the first day 


BOOK,“Your Own Business” 
’ . 2 
Sent FREE! a = Bg 


a brand new opportunity Let us tell you how easy & 
it is to get started in a year around business where 
you are your own boss and can stop worrying about 


just a job. Write today—NOW 


VON SCHRADER MFG. CO. 


610 Pl. Racine, Wisconsin 
























devote spare or full time to profitable work. WRI 
METAL CAST PRODUCTS CO. 
1696 Boston Road 


| a 


to cast Christmas Goods, 5 and 10c Novelties, Toy Autos, 
Ashtrays, etc. Can be done in any spare room, basement or 


garage and no experience necessary. A rare opportunity to 
TE DEPT. E. 


New York City 
















for FREE Catalog! 


Stop wasting good film! Do away with unnecessary camera ex- 
pense! Take a good picture every time! The kind you'll be proud 
to show. Sell your photos to magazines and newspapers. Our easy, 
convenient home-study course will show you HOW! Write today 


UNIVERSAL PHOTOGRAPHERS, Dept. 310, 10 W. 33 St., N. Y. C. 













We paid M. M. $1174 for exceptional 
cellar crop’’ SNOW-KING mushrooms! 
sig free picture book tells if your cellar, 
shed, barn suitable. We furnish ma- 
terials, buy all crops through our 25 
branches Write today for ‘‘Guaran- 
teed Success Plan’’ backed by $5000 
bond. Est. 1908. 


UNITED MUSHROOM CO. 
__ 3848 L Lincoln / Ave.. Dept. 3 337, Chicago. 














cloth bound $1.00. 


Popular Science Monthly, Dept. 108 
353 Fourth Ave. 


FIX IT YOURSELF 


Save yourself a lot of expense by 
doing your own odd repair jobs. 
Get this new edition of a famous 
book, showing with diagrams and 
directions, how to fix and repair fur- 
niture, electric outlets, windows, 
doors, leaky pipes, floor boards, 
chimneys, boilers, weather proofing, painting and 
hundreds of other construction and repair jobs. 
Picture diagrams show how each job is done. Full 


New York, N. Y. 
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S weeieas Pocket 


6 
- 
TUBELESS RR ay thy 

— c 
BATTERYLESS \ 
WORLD’S SMALLEST REAL PERFORMING | 
Midget radio fits your pocket or 
purse. Complete in one unit— 
weighs only 3 ozs. Smaller than 
cigarette package! Receives stations with 
natura! tone. NO CRYST. ALS to adjast-NO. UBKEEP—only one mov- 
ing part. Self contained * ako one * unit gives euperios pes tocm- 
ae is NOT A LOY! THOUSANDS OF SATISFI 
Many report amazing rec ——— “yoy distance. Sent complete with in- 
structions for use in Comes. © fices MNECE: boats autos, in bed, etc. 


TAKES ONLY A SECOND TO C of 


power, by wireless, from radio ane. 










: Receives FREE operating 


I 
ND NO MONEY gh arrival. or send & 399 ‘Check, 
be 


M ) and xo urs will 
sent postpaid. GUARANTEED. A most unusual value. ORDER NOW 


TINYTONE RADIO CORP., Dept. PS-10, KEARNEY, NEBRASKA 
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"MURDEROUS “JUNGLE-FEVER’ WAS IN THEIR EYES” 


G “It was one 


of those days 
when youknow 
something’s 
going to hap- 
pen,” writes Clyde Beatty, world-fa- 
mous animal trainer and the only man 
who works with both lions and tigers 
at the same time. 





© “In the flicker of an eyelash the huge, 
glaring big-top went dead black! In the 
dark the snarls of the beasts sounded 
twice as loud. Green eyes glowed. In an 
instant they would leap for me! 

“I jumped back, pressed kard against 
the steel bars of the cage. I whipped out 
my flashlight, flung the beam square in 
the startled face of the nearest cat, then 
gave it to another and another. 


4) “In a moment (a mighty long mo- 
ment), the trouble was repaired, the 
lights flashed on again and a tremendous 
sigh rose from the crowd. I was still 
alive. The power of fresh DATED ‘Eve- 
ready’ batteries had held at bay the fury 
of the jungle! 


9? 


(Signed) 2 KS 
7 Ya 


NATIONAL CARBON COMPANY, INC., 


OCTOBER, 1938 






CLYDE BEATTY, CAGED WITH SNARLING JUNGLE CATS, FACES 
BLACKEST MOMENT OF DEATH-DEFYING CAREER 















2) “The animals had been sullen dur- 
ing the matinee. They came tumbling 
into the big cage for the evening per- 
formance with that murderous ‘jungle- 
fever’ still in their eyes, squalling, 
spitting and making passes. If they once 
drew blood it would be just too bad! 

“And then, with that cage full of 
mixed cats raging at me and each other 
..-the lights went out! 
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30 EAST 42nd STREET, NEW YORK, N. Y. 
Unit of Union Carbide [qd and Carbon Corporation 
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The Diesel Engineer is Your Job Safe? 


Just as the gasoline engine changed the jobs 
of thousands who depended on horse-drawn 
vehicles for their living—so now the Diesel 
engine is fast invading both the power and 
transportation fields, and threatening the 
present jobs of thousands. 


What This Field Offers You 


Diesel engines are replacing steam and gasoline 
engines in power plants, motor trucks and 
busses, locomotives and ships, aircraft, tractors, 
dredges, pumps, etc.—opening up well- paid 
jobs for Diesel-trained men. You get all the 
latest Diesel developments in our course. 
Special diagrams for quick understanding of 
this new power. 








Diesel — The New Power Job Facts in Diesel 


Now is your chance to get into a big new industry and grow up with Learn how quickly you can prepare for growing oppor- 
it toan import ant position. Today thereis practically no competition tunities in Diesel by our Job-Instruction method. Train 
in the Diesel field, but the increasing use of Diesel engines will result in keen 2t home for this good pay field where there is chance 


competition for jobs after a few years. If you start your training now and get wk af ay ghey FACTS! Wale tor 


established in this field, you need not worry about competition. booklet today! 
AMERICAN SCHOOL, Dept. D-746, Drexel Avenue at 58th Street, Chicago, Illinois 
Fit Yourself For a Good Pay Job 


WANT a new business 
Prepare NOW profession of your own, 
Th e 5 e To oO Is for a Better with all the trade you can 
Y eb! attend to? Then become 

* = a foot correctionist, and 
and Other Equipment = in a few weeks earn big income in service fees,—not medical 


all shipped to you at once, nor chiropody—easy terms for home training, no further capital 
the day you start the prac- . needed, no goods to buy, no agency. Established 1894. Address 


tical training in your own yoy Stephenson Laboratory, 62 Back Bay, Boston, Mass. 


home under the directionof start Rca | 
















Engineer Dobe. Investigate! practical work. 


at once with 
UNDERSTANDING 


ra 

















ELECTRICITY 


@ AUDELS eat — OF ELECTRICITY 
At Home _ An Engineer $A HANDY | Fe" Ensinees Saat ns, Student an 





ested in Ele 


Prepare for real opportunities as a professional SIZE ae 
draftsman. Or train yourself in draftsmanship for its funda- 
mental value; it’s a great stepping stone to success 


in many walks of life. Don’t missthisopportunity. 


Engineer Dobe, for many years, 
has trained successful students, aged 16 
to past 50. Turn your spare even- 
ings into cash. Remarkable re- 
sults in a few months, 
thanks to the Dobe 
“work-job’’meth- 
od. Act right 
NOW! 










that answers your quest 
@ INSIDE TRADE 
INFORMATION ON 

The Rules and Laws of Ele 


















Don't loose this opportunity. 
Find out where you can bet- 
ter yourself. Send the cou- 
pon today—AT ONCE 





$ 
uing--O:l Bur 
pressors--Welding, and many 


Modern Ap ions explained so 





Time is money, 
Prepare NOW. 



































you can unde 
Engineer DOBE, pe , 1340 PAGES = To vet thisassist: oie yourself, simy ply 
Dept. 3397Libertyville, illinois sisi / 2600 ILLUS.  fillin and mail the FREE COUPON below. 
Please send free book “ae ean sens 
" _ = AUDEL & CO., 49 West 23rd Street, New York 
Draftsmanshipand explain your | ease send me “Audels Handy Book of Practical Elec- 
pay-raising plan. wisi” Var tone cnmnion WT cae sfactory, 1 will send 
you $l in 7 days, then $1 monthly until $4 is paid. Otherwise 
} 1 will return it. 
4 Name Age j 
— - Name — 
| Add . 
——— - oa Address - 
— _ Occupation ——___ 
— a a a a ee READ FOR ueete 
PR OFIT! Reference —_______ ian, 
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DONT BUY RINGS REBORE 
IF GAR WASTES OlL~“GAS 


Miner’s Amazing Mineral 
Discovery Saves Up to 95% 
of New Ring and Rebore 
Costs—If Worn Rings and 
Cylinders are Wasting Oil 
and Gas Send Coupon Be- 
yiow for FREE SAMPLE 


TAKES PLACE OF NEW 


Over a half-million motorists have used 
this revolutionary method of cutting oil and 
gas waste caused by worn rings and cylinders. 
Savings up to 50% reported. Give your car 

new power, pep, speed and quiet with this 

amazing mineral discovered in the Rocky 
Mountains. Tested and acclaimed by 
editors of motor publications, 


WH Y PAY U 53 TO & 1 5 1 od Quickly placed through spark plug openings and 


at a fraction ofthe cost of new rings and rebore,this 


For New Rings and Reboring? amazing mineral fills in and plates worn rings and 


cylinder walls. Ovrhaul gives your motorincreased 
If worn rings and cylinders cause compression. Cuts oil consumption, increases gas 











































your car to bean oil and gas eater f\ : i 
mil " 
—before you spend alot of money, END Oo RSED Sane eens ane — ter .~ = 
try Ovrhaul. Give it an opportuni- By Memb oe eee Oe EE Ske eee peace 
v Member of has been thoroughly tested and proved by impartial 
ty to do for you what it has done : : ‘ 1 pied 4 4 t 
ins Ghanendn of adhane Wate ane Society Automotive Engineers laboratories and great Universities in the United 
eottnainie tune and sdhete one sere hog = - Assn. States and abroad. Proved harmless to finest motors, 
etroit Soc. of Engineering 
w : - x a siadamadad on Ooi 
few 1935 modelo: sissot Pontiac Engineers Club ; 
Rings and Car Let us send you L. H, Smith’s com- INSTALLED 1y 30 Mi NUTES 1 
Make Rebore Tie-up plete report which shows that the a? 
Chevrolet $50.00 2 days compression of a badly worn 6-cyl- 4 
De Soto 62.50 2 days inder motor was increased 32.4% and al POOewws i we 
Dodge 69.20 2 days Cape Ld Bs og FG Ovrhaul works on the mineral plating principle 
Ae 4 $50 to 55.00 Ke s tests conclusively prove the sensa- —No special tools needed. No car tie-up. No dan- 
uic : ays a oo ger of ruining motor by grinding cylinder walls— 
Cadillac 151.37 2 days works in while you drive—saves you time and 





money. Gives you months of extra car use. A single 
- ING TERRITORI $ OPEN application lasts up to 10,000 miles. 
For Salesmen and Distributors Who Act Quick! Sy A M » L E F R E E ! 


Sales of Ovrhaul have been phenomenal. Hundreds of Salesmen If your car is wasting ‘oil and gas, before you 
and Distributorsinthe United States and abroad. Biggest mon- spend up to $151.37 for new rings and rebore—send 
ey-makerin years. Advertising in Saturday Evening Post and 150 your name and address on the coupon below for a 
other national magazines carry the astounding message ofOvrhaul. free sample of this amazing mineral which expands 
The market has barely been scratched. To wide-awake men we up to 30 times when heated and full details of a real 


offer opportunity—an opportunity which may never come your money-making opportunity. Air mail reaches us 
way again. A fast selling, repeating article, fully protected by overnight. 


U.S. and foreign patents. Saves motorists millions of dollars, 


Ovrhaul Sells for Less Than Spark Plugs. Exclusive terri- 
tories still open—but you must act quick if you want in on this. 

B. L. Mellinger, Pres. (Paste on Postcard and mail) 
Ovrhaul Co., M-984 


Phone, Write or Wire TODAY! 
Los Calif. 
mt cost or obligation, rush me FREE SAM- 


Let us send you free sample which every salesman is fur- 
Witho 
PLE. Also show me your big money-making 









nished for demonstration. Let us show you, with their permis- 
sion, ACTUAL earnings ofour distributors. Let us show you 
how you canstart in this business NOW—before all territories 
are assigned. The market is there—we have the product—are 
you the man? Let’s find out. Write, phone or wire today. 
B. L. Mellinger, Pres., OVRHAUL CO,, M-984, Los Angeles, Calif. 


NAM. .cccocccccsccscevecceseeesesesesessseseeee 
Address... ccc ccccccescsecseseresecessssensessaee 


CHE cic ccdecccrcccovenscmeonee BEREB. oc ccccvcones 


MAIL THIS COUPON TODAY! 


oe eee ee 





Name and Year Of Car coccccccesessecosteeseewese 










































MY OLD FRIEND, THE 
FISHING SCHOONER, CAN TELL 
A SALTY STORY OF THE SEA 





= AT GLOUCESTER, 








HOWDY SKIPPER --! SEE 
YOU'RE STILL YOUR TRIM 
SELF/ 





DELAYED BY CALMS, AND THE 


“WELL, MY GRANDFATHER'S SHIP ‘THE GULL’, WAS LONG 

CO RATIONS RAN OUT. 
THE MEN STARTED A MUTINY FOR WANT OF A SMOKE, 
Ly---- 





EXPERIENCE MY 
GRANDFATHER HAD 
YEARS AGO 














WHEN SUDDEN! 








SOME OF HIS OWN TOBACCO RATIONS, AND THE CREW WAS 
HAPPY AGAIN SO GRANDAD’S SHIP MADE PORT SAFELY “” 


“FORTUNATELY, THE PASSING SKIPPER OBLIGED THEM wiTH] 

















BY THE LOOKS OF ALL THE PRINCE ALBERT ABOARD, 


|SEE YOU ALSO MAKE SURE 
THAT THE TOBACCO r 
iS THE 
pi. RIGHT N 
) 


you 3 
SEAFARING MEN KNOW WHAT A GRAND SHIPMATE 
PRINCE ALBERT iS ON A LONG VOYAGE co 











ON LAND OR SEA, PA. ASSURES 
RICH, MELLOW SMOKING I TS THE 
PIPEFUL. PR 

STANDBY FOR PIPE-JOY, 
ALL RIGHT/ 








SMOKERS! MAKE EVERY pay 
A HOLIDAY FROM TONGUE-BITE! 


‘7 
PRINCE ALBERT 
IS NO-BITE 
TREATED— 
SMOKES COOL 
AND MILD 
witHouT 
HARSHNESS! 


PRINGE ALBER 


THE NATIONAL JOY SMOKE Hy 


RA. IS CRIMP 
CUT—TWIRLS 
FAST |NTO TRIM, 


‘= > MELLOW ‘MAKING’ 


SMOKES TOO— 
| GET AROUND 
70 TO ATIN 


MONTHLY when writ 


pipefuls of fra- 
grant tobacco 


’ 59: im every 2- 


ds Tob. Co. oz.tin of Prince Albert 


MONEY BACK IF YOU SAY SO 


Smoke 20 fragrant pipefuls of Prince Albert. If you 
don’t find it the mellowest, tastiest pipe tobacco 
you ever smoked, return the pocket tin with the 
rest of the tobacco i in it to us at any time within a 
month from this date, and we will refund full pur- 
chase price, plus postage. 


J. Reynolds Tobacco Co., Winston-Salem, N. C. 


(Signed) 
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A lighted whistling buoy marking a channel, being 
hoisted aboard a tender for an overhauling ashore 


By JOHN E. LODGE 


OCTOBER, 1938 


-MANAGING THE, 


Se. 
“~~ oe 
i ¢ €5 te 2 
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Meeting place of ships from the seven seas—part of 
New York Harbor as seen from five miles in the air 


HEN the Bermuda-bound liner, 

Acadia, loomed up out of the fog 

in lower New York Bay a few 

weeks ago and buried its prow in 
the side of the crowded excursion steamer, 
Mandalay, passengers of the two ships wit- 
nessed a dramatic test of the emergency 
machinery of a great harbor. 

In response to the SOS, high-speed rescue 
vessels raced across the water—fireboats, 
swift Coast Guard patrol ships, crack speed- 
boats manned by officers of the harbor po- 
lice. On shore, radio cars, emergency trucks, 
and ambulances were as quickly mobilized. 
The next morning, newspapers told how the 
cool-headed captain of the Acadia had 
forced the prow of his ship like a cork into 
the gaping hole in the hull of the excursion 
vessel, keeping it afloat until every passen- 
ger was transferred to safety. 

That swift concentration of aid served to 
demonstrate just one of the many tasks per- 


43 





and v 
te to 
one. 

On | 

ery, 1 

U.S. Coast Guard ave 1 

flying boats help 10rse} 

protect sea traf. vay 

fic. The one at earcl 
left is passing 
the Statue of 
Liberty with the 
"Queen Mary’ 

in the distance ‘ 

— 


One of 


A salt-water po- ites 
liceman on board that pe 
a harbor-patrol : he 
launch polishing _ 
up a submachine 

gun while on duty 


formed by the army of men 
whose job it is to run New 
York Harbor. For on them 
rests the responsibility of 
making this ocean terminal 
the safest as well as the larg- 
est and busiest seaport in the 
world. 

Picture a harbor so large 
that 164 cities and municipal- 
ities, with a total population 
exceeding 11,000,000 people, 
border its 771-mile shore line. 
Picture a maritime center 
with a water area of 1,500 
square miles—larger than the 
whole state of Rhode Island 

and you have some idea of 
their task. 

Spreading out like a giant 
octopus, its seven sheltered 
bays and four rivers present 
a management problem that 
requires the combined efforts 
of more than a dozen agen- 
cies. Supervised by the U. S. 
War Department, men of the 
Coast Guard, the Lighthouse 
Service, the police, the Army 


Engineer Corps, _the US. Customs officers examining the baggage of incoming passengers at 
Coast and Geodetic Survey, one of the docks. Efficient organization gives ships quick turn-arounds 
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and various municipal organizations codper- 


te to make New York a harbor second to 
one. 

On the lower tip of Manhattan, at the Bat- 
ery, the 157 picked men of the harbor police 
ave their headquarters. Manning sleek 225- 


iorsepower speedboats equipped with two- 


vay 


radio, machine guns, and powerful 


searchlights that can pierce a mile and a half 


One of the ten ra- 
dio-equipped boats 
that patrol all the 
1eighboring waters 


( 


‘TOBER, 1938 


through the darkness, they help small boats 
in distress, rescue victims in collisions, aid in 
enforcing the rules of navigation, and guard 
the harbor’s 1,822 piers and wharves from 
waterfront thieves. 

Near-by at Floyd Bennett Field, one of the 
twenty-one modern airports and seaplane 
bases that serve the harbor, a U. S. Coast 
Guard station houses fast planes and speedy 

cutters that are held in readi- 
ness for every sort of emer- 
gency from warning small 
craft of impending storms to 
clearing the harbor of ice. 
When the Mandalay sank to 
the bottom a*ter its collision 
with the Acadia, a Coast 
Guard seaplane and a cutter 
raced to the scene and guard- 
ed the wreck until a light- 
house tender arrived and 
placed marking buoys to 
warn the harbor traffic. 
Laying buoys to mark 
wrecks, however, is just one 
of the minor tasks performed 
by the men who man the 
boats of the U. S. Lighthouse 
Service. More than 10,000 
ships a year, carrying goods 
worth $10,000,000,000 must 
be guided safely through the 


deep channels of the harbor’s 


. =, 


F oating ice often fills the Hudson River. Here the Coast Guard cutter "Mohawk" is clearing a path through 
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bays and rivers. To do this requires more almost continuously to keep these channels 
than 600 buoys, and each must be cleaned, deep enough and wide enough to accommo 
painted, and repaired periodically. date giant ships like the Queen Mary and th¢ 

A fleet of War Department dredges works Normandie. Last January the giant dredg« 








When this excursion steamer (right center) sank, a Coast Guard cutter and 
seaplane guarded the wreck until a lighthouse tender arrived to lay buoys 


A 





Goethals began the two 
year job of removing 
15,000,000 cubic yards 
of muck and silt fron 
one of the channels in 
the outer harbor. Fu- 
ture plans call for a 
deepening and widening 
of the main Hudson 
River channel to a min- 
imum depth of forty- 
five feet and a width of 
2,000 feet to provide am- 
ple room for the Eng- 
lish and French super- 
liners to be swung about 
by tugs in midstream. 

Working in conjunc- 
tion with the dredges, 
ships of the U. S. Coast 
and Geodetic Survey 
plot the shape of the 
harbor’s bottom. 
Through the use of sen- 
sitive depth-measuring 
instruments, the so- 
called Hudson River 
Gorge, a natural chan- 
nel running out from 
the harbor, has been so 
accurately charted that 
the navigator of a ship 
equipped with a fathom- 
eter can plot his posi- 
tion accurately merely 
by taking depth sound- 
ings. 

Every modern aid 
available is used to 
speed the world’s ships 
to their New York 
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One of the thrilling sights of the harbor is the docking of a giant liner. Here the “Queen Mary" is be- 





ing eased into her slip by an army of tiny tugs. Some drag hawsers at the stern, and others shove the bow 


docks. From the towering spires of radio an- 
tennas spotting the harbor, messages flash 
through the ether to guide the scurrying 
craft. Many of the fleet of 700 tugs that ease 
the giant liners up to their piers are radio- 
equipped, and a special radio circuit inter- 
connected with the city’s public telephone 
lines provides them with constant two-way 
telephone communication with their land 
headquarters. This service is also available 
to other commercial craft and private boats. 

Radio has even eliminated the stop at Quar- 
antine which formerly delayed incoming ships 
for several hours. The new plan, in effect a 
little more than a year, makes the ship’s doc- 
tor an unofficial health officer. If his ship has 
a clean bill of health, he reports by radio 
while he is still twelve miles at sea. Once the 
liner has received its radioed permission, it 
can proceed directly to its dock. 

To handle the 120,000,000 tons of water- 
borne freight that passes through New York 
Harbor in the course of a single year, a vast 
irmy of 250,000 longshoremen, stevedores, 
ind truckers are often kept working day and 
night. More than $1,006,000,000 has been in- 
‘rested in the wharves, warehouses, dry docks, 
ind other harbor equipment with which New 
York serves more shipping than London, 
<obe, Yokohama, or Rotterdam. 
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On the western shore of the harbor, at 
Greenville, N.J., the Pennsylvania Railroad 
maintains one of the busiest freight termi- 
nals in the world. At its 2,000-foot pier, five 
freight cars at a time can be run onto ‘‘float- 
ing bridges,” great barges that transport 
them to other shore points on the many bays 
and rivers of the harbor. 

Besides the piers and railroad terminals, 
40,000 factories, fifty floating docks, forty- 
seven shipyards, and an infinite variety of 
smaller enterprises cluster along the harbor’s 
shoreline. Plumbing through the mud of the 
bottom are a maze of water mains, oil pipes, 
power lines, and telegraph cables. 

A spider web of tunnels carries subways, 
railroads, and automobile traffic under several 
of the harbor’s rivers, while a network of 
bridges provides additional connections be- 
tween New York’s five boroughs and to neigh- 
boring New Jersey. Thus, New York Harbor 
comprises within itself a vast transportation 
system. 

Caring for these arteries of traffic and for 
the endless stream of ships that come to New 
York from every corner of the globe is an 
industry that employs hundreds of thousands 
of men in a wide variety of specialized jobs, 
and one that brings to the United States mil- 
lions of dollars in revenue. 
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Wearing Humorous 


‘Masks and Aping 


the Voices of a 


Group of Famous 


People, Actors 
Put on a Banquet 
Scene as a Comic 
Television Stunt 








Lifelike Face Masks 


Used In Television 


ACE masks represent- 
- ing anumber of prom- 
inent political figures, 
leaders in government, 
and well-known motion- 
picture stars wereworn by 
actors in a comedy skit 
that recently featured a 
television program broad- 
cast from the National 
Broadcasting Company’s 
experimental station in 
New York City. Use of 
the facial caricatures be- 
fore the television cam- 
eras had raised doubt 
that the results would be 
satisfactory. However, 
the novel masks, mod- 
eled from a silk and 
wood-pulp combination, 
televised with exception- 
al clearness, even without 
the make-up generally 
used on the faces of liv- 
ing television actors. Dur- 
ing the skit, the masked 
actors staged a comedy 
banquet scene. 
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..» his well-known dinner 
partners shown above and 
at right. Recognize them? 
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Cigarette Is “Fireproof” 


TO REDUCE the danger of starting fires by 
dropping cigarette stubs or live ashes on in- 
flammable materials, Charles S. Finnell of El 
Paso, Tex., recently invented the ‘fireproof’ 
cigarette illustrated above. Fitted with a cork 
tip, a perforated shell of fireproof material 
completely covers a conventional cigarette, 
shielding the butt when it is thrown away. 


Handlebar Baby Carriage 


BABY CARRIAGE and bicycle are combined in 
one odd vehicle devised by Emile Eberle, of 
Geneva, Switzerland. The rumble seat for in- 
fants is fitted onto the handlebars of the 
bicycle, a metal supporting frame being fas- 
tened to the axle of the front wheel. 


Emile Eberle taking the 
baby for an airing in his 
ingenious bicycle carriage 
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Light bulbs, mount- 
ed on finger rings as 
at left and powered 
by a battery worn 
on the wrist, make 
night signals visible 


Lights Show Hand Signals 


BATTERIES strapped to the wrist operate an 
electric hand signal for night driving. Red 
and white bulbs fit into sockets supported by 
rings on two fingers of a driver’s left hand, 
making it easily visible when signaling a 
turn or stop. 


Adjustable Book Cover 
Fits Any Size Volume 


ADJUSTABLE to fit volumes of different 
sizes, a new book cover made of water- 
proof material has an ingenious arrange- 
ment of hook-tipped elastic bands to hold 
it firmly in place. When the cover is fold- 
ed to the size of a particular book, the 
bands are hooked to the edges of the bind- 
ing as shown above. 








Demonstration of new system for sending messages on different tone pitches 


Model Schoolrooms Demonstrate 


CHOOLROOMS in 
S miniature are 
now aiding lighting 
engineers to demon- 
strate the type and 
amount of illumina- 
tion necessary for 











Electric Organ 
Aids Telegraph 


NINETY-SIX telegraph 
messages can be sent simul- 
taneously in one direction 
over a single circuit by an 
ingenious communication 
system just perfected by 
Western Union engineers. 
The system utilizes a tone 
generator of the type used 
in an electric organ, where 
electrical impulses replace 
conventional pipes and reeds 
in producing musical notes 
Communication engineers, 
knowing that multiple mes- 
sages could be sent over a 
single wire on different tone 
pitches, experimented with 
the organ mechanism until 
they discovered that by se- 
lecting pitches 300 cycles 
apart in frequency, they 
could place twenty-two of 
them on a single circuit. 
Since each of these pitches 
could simultaneously carry 
a number of messages by 
methods previously used, a 
total of ninety-six communi- 
cations in each direction is 
now possible. 


Efficient Lighting 












safe and efficient 
classroom vision. 









Thirty-eight inches 
wide, thirty inches 
high, and forty-two 
inches deep, the 
scale-model class- 
rooms are fully 


equipped with tiny desks, chairs, 


blackboards, and electrical 


tures. Five light meters on desks 
show the amount of illumination 
coming from two rows of semi- 
indirect ceiling fixtures, the in- 
ner row burning continuously 
and the outer coming on auto- 
matically when daylight fades. 
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Real lights and light meters 
in this model 
problems of school lighting 


illustrate the 
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ORE than 1,000 times, Karl Deubel of 
Atlantic Highlands, N.J., mixed to- 
gether chemicals and painted them on but- 
terfly wings. More than 1,000 times, he 
threw away his mixtures and began again. 
Month after month, for nearly ten years, 
Deubel searched for a magic fluid which 
would enable him to preserve the exotic 
beauty of insect hues. The results of this 
Odyssey of research were announced only 
the other day. 
Department stores, in various parts of the 
country, placed on display novel, eye-catch- 


Karl Deubel, with Mrs. Deubel, applying insect wings to heels 
Many striking designs are achieved 


for women's shoes. 
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Dancing slipper and dress ornament 
owe their brilliant colors to butterflies 


ing ornaments coated with the wings of trop- 
ical insects. The transparent, enamellike 
covering, provided by Deubel’s secret fluid, 
made them possible. It brings the beauty of 
rare butterflies out of the museum 
into everyday life. 

The thing that first strikes you 
when you meet Deubel is that he 
is anything but a cartoonist’s idea 
of an entomologist. Tanned and 
broad-shouldered, he looks more 
like a construction engineer than 
an indoor scientist concerned with 
the study of insects. Yet, most of 
his life has been devoted to collect- 
ing and mounting butterflies and 
moths. 

As a boy, he made trips with 
his father, a noted collector, in the 
Black Forest region of Germany. 
During his college years, he spe- 


A New Jersey Inventor Sets 
a New Note in Fashion with 
the Discovery of a Process 
To Preserve the Iridescent 
Beauty of Insect Wings for 
Decorating Wearing Apparel 
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This girl is fitting together the 
treated wings and gluing them to 
a specially made flexible backing 


cialized in insect 

study and afterwards 

worked in the mu- 

seum at the Univer- 
sity of Freiburg. Later on, he became cu- 
rator of insects at the private museum of 
the King of Saxony. Then, in 1926, he came 
to America to head the entomological sec- 
tion of one of the largest natural-history 
supply houses in the country. 

This extensive background of experience 
aided him in 1928 when he began tackling 
a problem which had stumped hundreds of 
men before him. He set out to find a fluid 


which would form a hard, transparent and 
pliable covering for the iridescent wings of 


tropical butterflies. He knew almost nothing 
about chemistry when he began. One of his 
first discoveries was that acetone altered the 
color of the wing scales. Water 
could not be used as a base for 
any of the mixtures, for a but- 
terfly’s wing sheds water like 
a duck’s back. 
Making his experiments in 
the kitchen, the basement, the 
garage, Deubel stuck to his 
problem, trying out hundreds 
of different chemicals in an in- 
finite variety of combinations. 


At the right is a group of work- 
ers in Deubel's shop at Atlantic 
Highlands, NJ. Below, three of 
the stages in the making of a 
dress ornament from a butterfly 


a 
. 





The successful mixture is formec 
rare gums stirred into fluid ingr 
ents. At the Atlantic Highlands pl 
where the new ornaments are b 
manufactured, this fluid is spraye 
as one of the last steps of produc 

On the day I visited the fact 
Deubel was busy unwrapping pack 
of insects coming in from far corr 
of the world. One wall of a well-lighted 
room is lined with boxes, each holding 
a different kind of moth or butterfly. 
Taking down box after box, Deubel 
showed me rainbow moths from Mada- 
gascar, owl’s-head butterflies from Cen- 
tral America, iridescent blues from 
Brazil, “painted ladies’ from Califor- 
nia. One packet, which had come in just be- 
fore I arrived, contained insects from the 
South Seas. It had traveled part of the way 
on the China Clipper flying boat. Other con- 
signments, he told me, were on their way 
from the Dutch East Indies. They were 
traveling to Amsterdam, Holland, by plane 
and across the Atlantic by boat. 

The insects which travel by train, boat, 
and airplane to reach the Atlantic Highlands 
plant form the raw material out of which 
the ornaments are produced. From the 
wings, decorated with patterns and shadings 
unlike anything else on earth, Deubel is 
turning out strikingly beautiful shoe buckles, 
dancing slippers, and hair and coat adorn- 
ments. In manufacturing his rainbow-hued 
products, he employs more than 1,000 differ- 
ent kinds of insects. (Continued on page 248) 














Color Photo by Edwin Teale 


BUTTERFLY DRESS ORNAMENTS BEING COATED WITH MOTHER-OF-PEARL ENAMEL 




















Special binding 
allows the new- 
size magazine to 
lie flat opened 


ITH this _ issue, 
POPULAR SCIENCE 
MONTHLY appears 
in a new and improved 
form—more compact, more 
colorful, and, oddly enough, 
both smaller and larger. 





How the New POPULABE 


press in action is “blotting the ink with 
flame.”’ Gas-fed fire that reaches a tempera- 
ture of 2,200 degrees F.—sufficient to turn 
steel white-hot—plays over the paper. Yet, 
as though by some magic, the paper is not 
even scorched. Its temperature never rises 
above 180 degrees. The explanation lies in 
the fact that the streaming sheets are rush- 
ing by so fast they have no time to ignite, 
just as you can flick your finger through a 
candle flame without being burned. 

3ut, while the paper is not ignited, inflam- 
mable oils in the ink are burned, leaving the 
printed page completely dry. 
As the wide ribbon of paper 
passes over the drying ap- 
paratus, moving approxi- 
mately sixteen feet a sec- 
ond, a faint, running flame, 
like St. Elmo’s fire, races 
along the ink of the printed 
lines. Using fire to blot the 
pages is one of the most im- 
portant of the innovations 
which have been’ .mbined 








With more than twice the 

number of pages contained in average issues 
of the past, with more than five times as many 
of them printed in color, and with convenient 
book-type binding which permits opening the 
magazine flat upon a table or desk, POPULAR 
SCIENCE gives to its readers the greatest value 
they have received in the sixty-six years of 
its existence. 

Only by the construction of the fastest two- 
color magazine press in the world—-a quarter- 
of-a-million-pound giant that cost nearly a 
dollar a pound—-was this major advance made 
possible. Experts at the Goss Printing Press 
Company, in Chicago, Ill., labored for more 
than half a year designing and building the 
immense machine. It contains upwards of 
fifty innovations found in no other printing 
press in the world. Approximately one fifth 
of a block long and more than one story high, 
forty-eight feet in length and sixteen in 
height, it is the biggest as well as the fastest 
two-color magazine press ever to go into 
operation. 

At the huge Dayton, Ohio, plant where 
POPULAR SCIENCE is printed, a workman, the 
other day, pressed an electric button and this 
record-breaking machine whirled into action. 
At full speed, it printed the magazine you 
hold in your hand in less than half a second. 
While the average person is pronouncing the 
name, POPULAR SCIENCE MONTHLY, the racing 
press will print three booklike copies of this 
publication. 

One of the most spectacular features of the 
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to make the record-shatter- 
ing speed of the new press possible. 

To appreciate this speed, consider a few 
graphic comparisons. If the pages that pour 
from the racing press in the course of a single 
hour were stacked up in front of you and you 
began counting them at the rate of one page 
a second, nearly a month would go by and the 
next issue of the magazine would be on the 
press before you finished! More than 2,000,- 
000 pages are printed in the giant machine in 
sixty minutes—enough, if placed lengthwise, 
to form a ribbon of printed and colored pa- 
per reaching from New York City to Nor- 
folk, Va. 

Approximately 200 feet of paper, nearly five 
feet wide, is running through the press at one 
time. It is fed in at one end from two great 
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“PROGRESS 


MAKING THE COVER PAINTING. In the photograph at the top 
of the page, our cover artist, Edgar Franklin Wittmack, is seen com- 
pleting the original oil painting for the cover of this issue of the 
magazine. The drawing above shows how the painting is photographed 
through color filters in the course of the color-separation process 
which produces the color plates from which the cover is printed 














rolls that weigh a ton apiece. 
On its journey of a fifth of a 
block to the other end of the 
press, it is stamped with 
words, covered with color, 
split by circular knives into 
narrower ribbons, run over 
turning bars, cut, and folded 
into the exact size of the mag- 
azine. 

A curious: feature of the 
turning bars, which carry the 
sheets downward into the 
folder after their run through 
the main press, is the fact 
that the paper rides over 
them on a layer of air. Tiny 
holes perforate the polished 
rods. Out of these holes, com- 
pressed air is forced at the 
exact pressure necessary to 
hold the paper a fraction of 
an inch above the metal and 
eliminate all possibility of 
smudging the printed pages. 
Instead of turning on rollers, 
the paper turns on a rolling 
layer of air. 

While the upper unit of the 
press is printing one part of 
the magazine, the lower unit 
is printing another. Like 
cloth going through a clothes 
wringer, the paper strips pass 
between rollers and the cyl- 
inders which hold the inked 
electrotypes that transfer the 
printing and illustrations to 
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twenty-four plates, representin 
pages of the magazine. After 
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reversed so the other sides ar 
passing over the next cylinders 
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the paper. Locked on each cylinder are 
twenty-four plates, representing forty-eight 
pages of the magazine. After passing over 
the first plate cylinders, the sheets are 
reversed so the other sides are printed in 
passing over the next cylinders. At the end 
of the press, the sheets are cut into strips 
as wide as a page of the magazine is long. 
In the folding mechanism, these strips are 
cut and stacked into signatures, or series of 
consecutive pages. The final step in manu- 
facture is accomplished by another machine. 
It places the signatures in order and binds 
them between covers to produce the maga- 
zine as you see it. 

By discarding the common methods of 
binding—wire-stitching or stapling—the new 
POPULAR SCIENCE provides increased con- 
venience for the reader. Special elastic glue, 
which does not lose its pliancy when dry, 
holds the pages together and permits the 
magazine to lie open like a well-made book. 

The 500-percent increase in the number 
of color pages, adding so much to the at- 
tractiveness of the magazine, required the 
installation of special features in the new 
press. Grooved cylinders, lined like graph 
paper, aid in the delicate work of getting 
the color plates in register, that is, in exact- 
ly the same position on the page. At the de- 
livery end of the press, a battery of knobbed 
rods permits the shifting of the paper to 
right or left at any point during a run. In 
addition, special tension rollers keep the 
paper ribbon flowing smoothly between the 
plate cylinders without jerking or seesawing. 

These great cylinders, each weighing 
more than two automobiles, are constructed 
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of extra-hard steel to prevent distortion when 
they are whirling at their top speed of 12,500 
revolutions an hour. One turn of the press pro- 
duces 192 printed pages. The details of operation 
of the great machine are shown in the drawing 
prepared by our staff artist. A smaller diagram 
traces the paths followed by the two ribbons of 
paper on their 100-foot journey through the press. 

Despite its huge size, the press is built almost 
like a fine watch, and it is able to produce in two 
revolutions more reading matter than you will 
find in an average book. In a split second, it 
turns out a magazine which requires weeks of 
concentrated effort to prepare and which would 
take you more than a day of solid reading to com- 
plete. Through its high-speed efficiency, it is pos- 
sible to give you a bigger and better POPULAR 
SCIENCE without an advance in price. 
























uF Impression of the yellow 
printing plate in which all 


areas of original painting 
containing yellow appear 


2) Combined impression of yel- 
low and red areas, made by 
printing successively with 
the yellow and red plates 


Bluish areas are filled in by 
next printing with the plate 
on which all but blue im- 
ages have been eliminated 


A fourth and final plate 
provides the black which 
accents the colors and 


AUTO RACING...750 Miles An Hour? strengthens the shadows 
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Gun Thermometer Measures Star’s Heat 









































AIMED like a gun, an ingenious astro- 


. nomical thermometer designed by Dr. 
5 John Strong, astrophysicist at the Cali- 
r fornia Institute of Technology, Pasadena, 
Calif., takes the temperature of any 
7 heavenly body at which it is pointed. 
t a ag Pee ; - 
tilizing in its construction such items 
O 
1 is gold specks, rock-salt lenses, quartz 
t crystals, and hair-thin wires, the delicate 
f nstrument is expected to provide valua- 
i ble scientific data for the use of meteor- 
ologists as well as astronomers. It is 
2 pivoted on a revolving base. 
R 


New Oil for Rubber 


HARMLESS to rubber, a new lubricant 
announced by Du Pont engineers is de- 
rived from a nonpetroleum base. Intend- 
ed especially for places in automobile 
bodies where rubber and metal come in 
contact, the substance will not damage 
the rubber, as is frequently the case 


with regular machine oil. Sights are used to aim the thermometer 


Transparent Mask Keeps 
Shampoo Suds from Eyes 


SOAPY water, oil, or special scalp prepara- 
tions cannot run down into the eyes of per- 
sons shampooing their hair when they wear 
a novel face guard just placed on the mar- 
ket. Made of a transparent, waterproof ma- 
terial, the guard fits snugly against the fore- 
head and hangs down over the face, as in- 
dicated in the illustration at the left. Elastic 
strips that loop around the ears of the wearer 
hold the transparent guard in place. Breath- 
ing is not interfered with by the mask, which 








t Fes 


Shampooing in comfort with the protective face mask is open at the bottom. 





Model Shop Produces 
Midget Automobiles 


COMPLETE from bumper details to 
tail lights, model automobiles built to 
he exact seale of their prototypes are 
eing manufactured in a London, Eng- 
ind, workshop. The cars are fash- 
ioned according to photographs and 
ecurate detail drawings of the orig- 
nals, some being sold to the public as 
ovelties while others are made espe- 
ially for automotive manufacturers. 
An English sportsman, who has been 
juilding the miniature models as a 


spare-time hobby, sponsors the busi- SA SA a: 


ness enterprise. Several examples of the work turned out by the model makers 
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Incredibly thin strands 
of spider web are first 
glued between the ends 
of the bent wire, above, 
then split apart with 
needles under a glass 


ing needles, tweezers, 
bent pieces of wire, and 
a tube of quick-drying 
cement. His first job is 
to separate the silk 
thread into its individ- 


Dr. John G. Albright preparing a length of spider-web silk for a lens ual strands. To do this, 


he cements an inch or 


PLITTING hairs would be coarse work _ so of the thread to the tips of a springy, for- 

for Dr. John G. Albright, of the physics ked wire that holds the silk taut. With a 

department of the Case School of Ap- dissecting needle, he separates the strands 
plied Science, at Cleveland, Ohio. His unu- and mounts them on the supports which fit 
sual occupation is splitting threads of spider into the eyepieces of optical instruments. 


silk and mounting them in optical in- 
struments to produce cross lines and 
grids. Such crossed and parallel lines 
in the eyepieces of microscopes, sur- 
veyors’ transits, astronomical tele- 
scopes, and telescopic gun sights ena- 
ble the observer to center the image 
and to measure movement and dis- 
tance. 

In obtaining the silk he uses, Dr. 
Albright finds a female of the large 
black-and-orange garden spider. While 
an assistant holds her with a forked 
stick, he attaches the end of the silken 
thread from her spinnerets to a small 
reel he carries. Then he starts wind- 
ing and the spider obligingly spins her 
silken cable as he reels it in. From 
one female, he obtained as much as 
250 feet of silk. 

Back in his laboratory, he sets to 
work with magnifying glass, dissect- 
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When the spider silk is collected it is wound on a small reel 
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Ernest Warther beside locomotives in his museum. 
The treelike object is 511 pairs of pliers carved 
from a single wood block such as he is holding 


Amazing Whittled Models 
Carved With A Penknife 


CALE-MODEL locomotives carved by hand 
S from ebony, ivory, black walnut, bone, 
pearl, and other rare materials are the out- 
standing features of an amazing home mu- 
seum in Dover, Ohio, which displays the work 
of its owner, Ernest Warther, who has gained 
world-wide fame as a master carver. Doing 
practically all his work solely with a knife, 
Warther finishes his locomotives in minute 
detail, even to such items as the correc’ curve 
in the ivory bell rope of each engine. 1b .ectric 
motors turn the carved wheels and drive 
shafts, and because a special wood, which 
contains natural oils, was used for the bear- 
ings, they have never had to be lubricated. 
Another astounding museum item is a group 
of 511 pliers carved from one block of wood. 


Safety Light In Car Warns Speeding Motorist 








A knob on the dash fixes the speed at which the bulb is to light 
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CLIPPED to the upholstery 
near the driver and shaped like 
a devil’s head, the light bulb of 
a new automobile safety device 
flashes on to warn a motorist 
when he reaches a dangerous 
speed. The accessory is actuat- 
ed by a device mounted back of 
the engine fan. The force of the 
air from the fan, which in- 
creases with car speed, blows 
a hinged metal disk back until 
it makes an electrical contact 
that lights the warning bulb. 
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LUNGING eighty feet through space in 

a death-defying back somersault into 

flaming gasoline, Jimmy Jamison, cir- 

cus and carnival dare-devil, has thrilled 
spectators more than 3,000 times. How he 
performs the risky night stunt is shown by 
our artist on this page. 

Climbing to a height of nearly seven stories 
above the ground, Jamison takes his stand 
on a tiny platform at the top of a narrow 
spruce ladder braced with steel cables. An 
assistant, below, tosses a pailful of gasoline 
on the water in a tank, six feet deep and fif- 
teen feet in diameter. The carnival-ground 
lights go out. The assistant ignites the gaso- 
line. With a crackling roar, flames leap a 
dozen feet into the air. Jamison, facing the 
ladder and with only his toes on the edge of 
the platform, lines himself up with the center 
of the tank by sighting between his feet. With 
his body rigid and his hands on his hips, he 
jerks his head to the rear and plunges back- 
ward into space. 


Jimmy Jamison displays 
the woolen tights he 
uses in his spectacular 
fire dive. The rubber 
pad is a shock absorber 
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It takes him about a second and a half to 
come down. His head, acting like a pendulum 
weight, turns his body in a complete somer- 
sault so that he strikes the water feet-first. 
The splash extinguishes the flames. By rais- 





% p ing his legs as they enter the water, Jamison | 

4 shoots himself away from the bottom, strik- —— 1 
ing the padded side of the tank with his feet. if 

g Made in sections to facilitate transporta- siete 
tion, the steel tank holds approximately somme | 
thirty tons of water. A heavy bag of greased 
canvas lines the interior. Dirt is banked be- ‘@"* 
tween it and the tank around the bottom tO gaps. 

ce in} °25¢ the strain on the 5,000-gallon reservoir. 

tate During its travels, the great tank has been Fee: 

filled with a wide variety of waters —salt wa- ee 

rilled ter on Cape Cod, alkali water in the West, 

he black Everglades water in Florida. Once, in a ~ ' 

n by the Kentucky mountains, whereethe natives 
had never seen a high-diver before, it was pee 

aw filled from a brook by relays of mountaineers |e 

ated working hand pumps all day long. 

rrow| . For sixteen weeks, in 1934, Jamison jumped eae 

ye three times a day from a height of 120 feet ae 

ota at A _Century of Progress 

i fit. Exposition, in Chicago. All a 

anand told, he has traveled more ? 

eo. nam a miles during the | —s 
past sixteen years giving ex- a 

5 hibitions. He estimates that | A al 

a of | 2e has fallen more than sixty ‘ 

ates miles through the air in his GASOLINE FLAMES 
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With 4 i The 5,000-gallon tank comes apart for 

3, he Ar pa shipment, and is lined with a canvas bag. 

ack- B y ‘ Drawing at left shows how the diver hits 
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Jamison watching his assistant measure out 
the pailful of gasoline that provides the 
flames. At left, he is checking up on the guy 
ropes that hold the steel cables supporting 
the ladder tower. For stakes he uses old 
automobile axles like the ones illustrated 
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Machine-peeled potatoes ready for 
packing. Right, spuds entering the 
furnace where flames blister skins 


Desk Has Own Blackboard 


A BUILT-IN blackboard is a novel feature in 
a new desk designed especially for children. 
Hinged to the top, the blackboard is adjusta- 
ble to five different positions for convenience 
in writing or drawing. Containing a map of 
the world in full color on its reverse side, the 
board rests flat on the desk when not in use. 


84 


Gas Flames Peel Potatoes 
—a Ton an Hour 


FLAMES from forty gas burners literally bli 
ter the skins off potatoes, in a machine thy 
supplies ready-pared spuds for restaurants, h 
tels, and homes. After passing through the fu 
nace shown below, potatoes are subjected to th 
action of water sprays and rollers which tak 
off the loosened skins. The tubers reach th 
packing table at the rate of a ton an hour. 


Hitch-Hiker Uses Trailer 


THUMBING not only rides for himself but 
also tows for his trailer is the novel form of 
hitch-hiking being tried by L. A. Schalden- 
brand of Detroit, Mich. To the motorist wh 
is willing to tow his trailer, Schaldenbrand 
offers free bed and board in his completely 
equipped home on wheels, which has sleep- 
ing accommodations for two. 


L. A. Schaldenbrand thumbing a tow for his trailer 
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Tiny Homemade 
Racing Car Has 


50-Mile Speed G 


wipers up to fifty miles an hour are ob- 


tained by a remarkable scale-model racing 
car designed and built by M. G. Sanderson of 
Santa Monica, Calif. Requiring three months 
to construct, at a cost of almost $100, the 
diminutive racer is perfect in every detail. 


The five-pound speed- 
ster has a fourteen- 
inch wheelbase, pneu- 
matic tires two inches 
in diameter, a differ- 
ential fitted with a 
pinion-and-ring gear, 
roller bearings in all 
wheels, and _ six-leaf 
springs complete with 
shackles. Powered by 
i tiny gasoline motor 
that has a maximum 
speed of 10,000 revolu- 
tions a minute, the 
nidget automobile is 
natched in races 
igainst other cars of 
similar size, each min- 
iture speedster being 
1ield on a circular 
ourse by means of a 
ength of cord so ar- 
‘anged that it can pass 
ir be passed by other 
acers as they whirl 
round the track. 


CTOBER, 





1938 


Close-up view of the chas- 
sis. All working parts are 
accurate reproductions of 
those used in full-size cars 


The miniature speedster rides to a 
race on its own balloon-tired truck 


M. G. Sanderson, of 
Santa Monica, Calif., 
with his midget car. 
It weighs five pounds 







































Toy Press Has Rotary Type Cylinde 


Postman Uses Dual-Control 


DUAL CONTROLS in the automobile of John 
rural mail car- 
rier, simplify his job of placing letters in road- 
side mail boxes. Operating the car from either 


Duckwall, Noblesville, Ind., 


the left or right-hand side of the 
front seat, Duckwall can reach out 
to insert mail in boxes with a mini- 
mum of shifting back and fort% from 
one side of the car to another. The 
Indiana mail carrier got the idea 
when he read that an automobile 
manufacturer was making dual-con- 
trol cars for special use in driving 


Operated by hand, the 
toy press will print 
menu cards, announce- 
ments, letterheads, 
and other similar jobs 


instruction 
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MODELED along the lines of ; 
big newspaper press, an inexpen 
sive toy printer now on the mark 
et makes use of a rotary printing 
cylinder. Rubber type is set by 
sliding it into ribbed slots on the 
diminutive rotating cylinder. Self. 
inking, the small press can print 
sheets up to three and one half 
by seven inches, making it prac. 
tical for printing small menu 
cards, invitations, announcements, 
letterheads, and other’ similar 
jobs. Lines can be spaced as de- 
sired, and since the type fits on 
the cylinder in only the correct 
way, it is impossible to make the 
mistake of printing a line upside 
down. The unit is sold complete 
with all accessories, including ink 
and 400 characters of rubber 
type. The ingenious toy printer 
is shown in use at the left. 


Automobile 


and traffic-safety education. The 


car has two complete sets of foot pedals, dual 
steering wheels, horns, and rear-view mirrors, 
and twin knobs on the gear-shift lever. 


Twin controls allow 
this postman's car 
to be driven from 
either front seat 


Duckwall using the 
right-hand drive to 
reach a box on the 
right of the rood 
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Tramway Carries | 
Bathers up Hill | 










of 4 
xpen 
aoa TAKINGahint from themany 
inting aerial tramways used to haul 
et by skiers up mountainsides, the 
n the proprietor of a Swiss hotel 
Se if, installed a novel hoist to car- 
print ry bathers from the level of 





a lake, 250 feet up to a sun- 
bathing lawn near the hotel. 
Each person steps onto a 
small, awning-shaded plat- 
form which is attached to a | 
motor-driven endless cable 
that lifts bathers up the hill, 
as shown at the left. 
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Bathers _— the hoist from a lake to the sun-bathing 
lawn on the hill above it. To get a lift, a user steps 
onto one of the moving platforms, as shown at the right 


Odd Streamline Speedboat eaadiides a Whale 


POWERED by a su- P j 
percharged engine, 
the speedboat of 
radical design pic- 
oa tured at the right has 
i glass-inclosed rac- 
ig cockpit so com- 

































te pact that the steer- 
a ng wheel must be 
- removed before the 
pilot can enter. Built 
to skim along the 
he surface, the stream- 
to line racer is only six- 
he teen feet long, and = 
1d six feet wide. This sixteen-foot racer is designed to skim along the surface of the water 
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Balancing Bed Measures Blood Pumas by Heart 


OW MUCH blood does the heart pump out at each 
LH stroke? To answer this question, an important 
one in diagnosing heart ailments, Dr. Isaac Starr, re- 
search scientist at the University of Pennsylvania Med- 
ical School, devised the measuring bed, called a cardio- 
ballistograph, which is pictured below. When a subject 
lies on the delicately balanced bed, his heart thumps are 
registered by a vibrating wire whose shadow is photo- 
graphed on a motion-picture film. The resulting record 
is used in computing the flow of blood. 


Cape Allows Children To Play in Rai 


BECAUSE two Portland, Ore., mothers wanted thei 
children to get daily airings regardless of rain, the 
devised the protective cape pictured at the left. Donne 
over the head, the 
while the peaked cap ties on over the child’s hat. 


Sign Protects Slow Driver 


WHEN the instal- 
lation of a new mo- 
tor in his automobile 
forced a Massachu- 
setts motorist to 
drive at reduced 
speeds, he spared 
himself the annoy- 
ance of horn-honk- 
ing drivers on the 
road behind him by 
explaining the rea- 
son for his slow, traf- 
fic-blocking speed on 
a hand-lettered sign 
attached to the rear 
Fastened up the back, the cape fits snugly end of his car. 






























F- + 
cape fits snugly around the neck§ fF 
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BREAKING IN 
NEW MOTOR 

GO AHEAD 
my PLEASE! 





This sign prevents much honking 





Dr. Isaac Starr watch- 
ing heart throbs reg- 
istered on movie film 


Left, how a subject lies 
on the balancing bed 
for measurement of 
heart blood output 
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Fingerprinting Electricity 


¥ « 
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Dr. Race and the ap- 
paratus he uses to 
break down the insu- 
lation on test cables 


Oil from a sample of 
the insulation under 
test is checked with 
the unit at the left 


Electricity's fingerprints. A 
sample of insulation that 
shows how electrons weaken 
the paper and cause leaks 
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EARCHING for new and im- 
b S proved insulation for electric 
cables, Dr. H. H. Race, of the 
General Electric Research Labo- 
ratory, Schenectady, N.Y., is en- 
gaged in fingerprinting electricity. 
By placing small samples of insu- 
lated cable under high-voltage 
stresses, he produces leaks in the 
insulation—spots where the elec- 
tricity breaks through and es- 
capes. Study of these spots reveals 
how the damage takes place. Dr. 
Race has found that the trails left 
by the electrons or tiny electrical- 
ly charged particles show they 
branch out, spreading over the 
layers of insulating paper, each 
only a few thousandths of an inch 
thick. As the electrons carbonize 
one spot and burn through to the 
next layer, they spread out, pro- 
ducing a larger and larger leak 
until complete failure on the line 
results. The mineral oil with 
which the insulating paper is im- 
pregnated is also being studied 
with delicate instruments to de- 
termine the effect of the electrons. 
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— Sculptor Ernesto Perugg OU 
a prominent designer ¢ 
dolls, at work in his sty TA 


dio among his creation 














] As the first step in the mak- 
ing of a new doll design, the 
head is modeled in clay. Peruggi 
does not use real babies as mod- 
els, but creates original types 





Y When the clay mod- 
el is completed, 
plaster of Paris is poured 
over it to make a mold. 


3 After being allowed 
to harden, the mold 
is split and removed in 
two sections. These are 


tied together and fresh \ S 















plaster is poured in, 
as shown at the right. 
The result is a_ solid 
plaster head, which is 
used as a master model 





4 . .. and here it is, ready to 
leave the artist's hands and 
go to the factory where mass-pro- 
duction methods take over the job 
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OUR CAMERAMAN 
TAKES YOU TO ONE 
OF THE FACTORIES 
THAT FILL ORDERS 
FOR SANTA CLAUS 


Heads and all the oth- 

er parts are made in hol- 
low, shell-like halves which 
are later glued together 


7 The heads are then dipped -# 
into a flesh-colored coat- 
ing solution and placed upon 
this revolving rack where the 
excess solution is drained off 


MERICANS, last year, spent $25,000,- 
A 000 for dolls. More than 15,000,000 
customers—one in every eight persons 
in the United States—left stores carrying 
laughing dolls, sleeping dolls, talking dolls, 
crying dolls, and other varieties of realistic 
playthings which taxed the ingenuity of an 
army of expert toy makers to produce. 
During the busy season, tens of thousands 
of dolls are being born every day, in prepara- 
tion for the Christmas rush. Great factories 
in many parts of the country are running at 
full capacity, turning them out. How they 
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5 Under tremendous pres- 
~' sure, bronze dies made 
from the master model form 
the heads out of wood flour 


are designed and made is shown in this set 
of exclusive photographs which takes you be- 
hind the scenes in a great plant where 1,000,- 
000 dolls a year are manufactured. 

The life of a doll begins in the studio of one 
of the half dozen or so sculptor specialists 
who create the new designs. Ernesto Peruggi, 
of Brooklyn, N.Y., a leading designer, has 
been turning out familiar doll heads for more 
than a quarter of a century. He rarely uses 
real babies as models. Rather, he strives to 
create some expression or combination of 
features which he believes will catch the 
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Legs, arms, and torsos are coated and drained in the same manner as 
the heads. Here is a rack of legs waiting to be used in the assembly line 


public fancy. For years a free-lance designer, 
Peruggi now works exclusively for the Regal 
Doll Corporation, of Trenton, N.J., where 
these photographs were taken. 

The original head is modeled in clay. Over 
it, Peruggi pours plaster of Paris to form the 
hard, shell-like mold. When this has solidi- 
fied, he splits it in half, shellacs and greases 
the interior, fits it together again, and fills it 
with new plaster of Paris. This produces the 
model which is presented to the manufacturer 
after it had been painted realistically. 

At the factory, mass-production machines 
force wood flour into bronze dies made from 
9 


9 


the original plaster 
model. Under great 
pressure and heat, the 
wood flour turns into a 
hard, unbreakable shell. 
Batteries of these dies 
in a single machine pro- 
duce a hundred or more 
heads at a single opera- 
tion. All doll parts are 
produced in sections 
which, later on, are ce- 
mented together in such 
a manner that the 
seams are virtually in- 
visible. 

When the cementing 
together of the section 
is completed, the parts 
pass on to great vats 
filled with a flesh-col- 
ored coating solution. 
After being dipped in- 
to this quick-drying flu- 
id, the legs, bodies, and 
heads of the dolls are 
placed on revolving 
racks to dry. As the 
next step, experts punch 
holes in the heads and 
put the eyes in place. 
Other workers paint on 
the eyebrows and lips. 

In another depart- 
ment, skilled hairdress- 
ers are using wax and 
tiny curling irons to 
give the hair of the doll 
wigs realistic waves 
and curls. Meanwhile, 
scores of dressmakers 
are cutting cloth and 
running sewing ma- 
chines, turning out the 
miniature dresses, 
which look exactly like 
those worn by children 
today. Doll manufac- 
turers are careful to 
keep step with chang- 
ing fashions, as modern children insist on a 
great deal of realism in their playthings. 

The final stage in the creation of a doll is 
to assemble the head, arms, legs, and torso. 
Then each doll is carefully dressed, in much 
the same manner as a real baby would be. 
Packed in an attractive box, it is ready for 
shipment to the retail dealer and for display 
on his counter. 

This sequence of events, which began with 
the making of the master model in the sculp- 
tor’s studio, comes to an end in a toy store, 
where the finished doll is ready to add hours 
of happiness to the life of a child. 
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9 In the meanwhile, heads go to the optical 
department, where holes are punched in 
the faces to receive the realistic glass eyes. In 
the photograph at the left, a tray of eyes can 
be seen on the bench beside the machine punch 
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10 Next stop is the beauty 
shop, where a skillful 
make-up artist paints lips and 
eyebrows with a hand brush 


1] Expert hairdressers, 
using miniature curl- 
ing irons, put permanent 
waves in the dolls’ wigs. 
Mohair is used instead of 
real hair, being stronger 


12 The final step is to 
dress the dolls with 
tiny garments prepared 
by a staff of dressmakers. 
A modern doll's clothes 
ore carefully patterned 
after those worn by real 
children, and well made 
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Course Turns Boys into Seamen 


By KENNETH M. SWEZEY 

















This boy is learning to 
be a seaman ina unique 
nautical high school 






































Third Officer Dollar of the S.S. “Acadia” explains 
the use of the pelorus, an instrument for taking bear- 
ings visually, to a group of future maritime workers 
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Capt. Joseph Schelling, a merchant-ship 
master, teaching boys the names of the 
various parts of a typical cargo vessel 


O TRAIN sea-minded boys for 
all occupations connected with 
the American merchant marine, 
one of the most unusual of 
high-school courses has just been in- 
stituted in New York City. With 
licensed, experienced sea captains 
for teachers, subjects lise cargo 
stowing, knot tying, and the basic 
principles of ship design go hand in 
1and with the more conventional 
mes of English, physics, and mathematics. 
What would-be sailors learn in the classroom, 
hey lose no time in putting into practice, for 
1 substantial part of their course consists of 
ictual work aboard the tugs, freighters, and 
vassenger liners that ply the waters of New 
York Harbor. 
Ingenious mechanical aids make the class- 
room lessons vivid. A pupil need have no 
incertainty about the strength of knots and 
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Aboard a New York Harbor tug, students watch the giant 
liner "Normandie" being nudged out into the North River 


splices he has made, for a testing machine 
shows exactly how much force is needed to 
make them slip or break. A working model 
demonstrates all the details of cargo handling 
and hatch maneuvering, while other models 
illustrate important factors in ship construc- 
tion and stability. Fire drills, and lifeboat 
drills with regulation lifeboats, help teach the 
working rules of sea safety. Major sea dis- 
asters of the past come up for analysis and 
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discussion as object lessons in sea safety. 

Nautical schools that train high-school 
graduates to become deck and engineer 
officers have long been sponsored by the 
states of California, Massachusetts, New 
York, and Pennsylvania. The new course, 
offered by the Metropolitan Vocational 
High School in New York City and devel- 
oped with the codperation of the New York 
City Board of Education and the Maritime 
Association of the Port of New York, does 
not aim to duplicate the work of these 
schools. Open to any boy with an ele- 
mentary school diploma, it fits him to become 
an expert seaman, an engine-room assistant, 
a steward, or a capable office worker for a 
steamship line—jobs that previously could be 
learned only by hard experience. It also gives 
him a well-rounded education in regular high- 
school subjects. 

Upon completing the four-year course, if 
he is able and wants to, a student may con- 
tinue his training at one of the nautical 





Training includes 
x, fire and lifeboot 

drills. These boys 
are adjusting the 
tackleonastandard 
lifeboat as part of 
the school routine 















All New York Har- 
bor is their class- 
room. Below, stu 
dents are getting 
some tips on steer- 
ing a ship, on the 
bridge of a vessel 
lying at her berth 


academies. If this is not practicable, the 
graduate may get a job aboard a ship and 
work his way up to the post of a licensed 
officer by experience and service. Shipping 
companies are watching the experiment with 
keen interest, and already a number of them 
are reported to be bidding for future gradu- 
ates, with the idea of recruiting their crews 
with young men who have a genuine love of 
the sea, anda valuable preliminary schooling 


Buyer Takes Own Order 


CUSTOMERS in an odd 
Memphis, Tenn., grocery 
select items by pressing 
a paper tape contained 
in a metal holder against 
a line of type on the wall 
near the glassed-in foods 
they desire. When a pa- 
tron has completed his 
selections, a cashier takes 
ails am te the printed tape, adds up 
wall print items the prices stamped be 
in the list, as Side the items, and sends 
a clerk to fill the order 









Patron _ select- 
ing groceries. 


pictured above 
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Motor-Driven Hand Tool Throws Dirt on Flames 


POWERED by a compact gasoline engine’ ing it onto the flames. Whirled by means 
suspended from straps around the shoul-_ of a flexible shaft connected to the motor, 
ders of a fire fighter, a portable hand tool an augerlike digging mechanism loosens 
invented by John Raleigh of Peshtigo, the soil, feeding it to the blades of a re- 
Wis., combats forest fires by digging up volving fan which hurl the dirt outward 

dirt, sand, or gravel andthrow-_ through a slot in the hood at the base of 
-s the apparatus, as pictured below. 
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Rotary blades, driven by a gasoline engine 
| carried on the back, scoop up sand or soil 




















EFLECTOR buttons for use in 
making highway warning signs 

are now available mounted in flexible 
linked chains for easy application to 
wood or metal bases. Let- 
ters or symbols in any size 
can be quickly formed 
with the chain reflectors 
and attached with nails, 
rivets, or screws inserted 
into eyelets between the 
buttons. Reflecting units 
are made in various colors. 


Chains of reflector but- 
tons are bent to form 
warning symbols or let- 
ters for highway signs 
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TEX RANKIN CAN DO MORE THRILLING THINGS WITH 


AN AIRPLANE THAN ANY OTHER MAN IN THE WORLD 
By 


Andrew R. oo 


Boone ockp 
Bac 


rusta 


Tex Rankin in the cockpit of his ittle 
acrobatic monoplane. The drawing ing, | 
shows some of the 126 maneuvers ipsid 
he carries in his bag of tricks 1 ma 
later, 
; ‘ ' , ’ liffer 
OW would you like to fly 300 miles maneuver in an airplane nineteen years ago. slipp 
an hour upside down in an air- Since then he has flown to fame as a precision the c 
plane, your head almost scraping aérobat. He counts 126 aerial tricks in his rep- ony 
the ground? Chances are you ertoire. In addition to holding the world’s rec- laim 
wouldn’t. Yet this thrilling air stunt, and ord for outside loops, 131 during a single flight, It 
scores of others just as breath-taking, may he is the international stunting champion. the 3 
be accomplished with comparative ease tankin probably can make an airplane do ma” 
after, say, ten years of practice. more tricks than any other living man. Were en 
Ask Tex Rankin. He knows. Rankin he to leave a trail of smoke as he performs his tee ¢ 
performed his first intentional acrobatic hair-raising evolutions, you would see a multi- aie 
tude of complex patterns spread across the sky. 
Vertical figure 8 with two outside loops. Ham- 
merhead stall turn. Inverted stall turn. Slow 
roll in circle turn. Lateral 8 combining outside 
loop, inverted climb, inverted inside loop, and 
HAMMERHEAD normal climb. Roller coaster, with lateral 8 and 
1alf slow roll at each end. These and 120 others. 
q This man flies his trim little acrobatic mono- 
i 
f 
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lane, a standard low-wing two-place open 
ockpit job, equally well with either hand. 

3ack and forth across the airport at Au- 
rusta, Me., Rankin flashed not long ago, his 
ittle plane now tightly banked, again roll- 
ng, looping, stalling, spinning, and roaring 
ipside-down the length of the field, scarcely 

man’s height above the runway. Minutes 
iter, having thrilled the crowd with sixteen 
lifferent stunts in rapid-fire order, the pilot 
lipped down to a landing and hopped from 
he cockpit in front of the stands. 

“The guy’s been flying with one hand,” ex- 
laimed an incredulous onlooker. 

It was true. Rankin not only performed at 
he Maine Aero Show stunting with one hand, 
he other broken several days earlier in 
ranking a propeller, but he had flown across 
he continent from Los Angeles with his wife 

passenger. The following week he went 
n to Cleveland, where he represented the 
Inited States on the international stunt team 
it the National Air Races. 

Ever since he was mustered out of the air 
ervice, just after the World War, Rankin has 
een seeking perfection in flying. His first 


INVERTED 
CUBAN EIGHT 


VERTICAL EIGHT- 
TWO OUTSIDE LOOPS 































































a Rankin flying upside down near 
Ee the ground during an air show. 
He reaches a speed of 300 miles 
an hour while doing this trick 
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flight carried him aloft in a flying boat of 
the pusher type with Eddie Hubbard at Se- 
attle, Wash., in 1916. That experience recalled 
for him the remark of a high-school psychol- 
ogy teacher in Brenham, Tex., where he was 
brought up. “Every one is afraid of what he 
does not understand.” He admits he was 
frightened on his first hop, so he then pro- 
ceeded to learn all he could about the mys- 
teries of flight. 

Rankin early became a barnstormer out 
west. Often he found himself in tight places, 
and never knew how he had extricated him- 
self. One day the idea struck him that he 
should try an outside roll while on top of a 
loop. He pushed the stick ahead and kicked 
the rudder. Immediately the horizon com- 
menced flying around his head, and pushing 
on the stick only tightened the upside-down 
spin, which meant that his head was flying 
around the outside of the circle. 

Suddenly he remembered that a French in- 
structor had told him he could throw any ship 
into an inside spin by pulling the stick back 
and kicking the rudder. He yanked back on 
the stick, shoved the opposite rudder, and in 
a second the plane was spinning with his head 
inside the circle. Then he neutralized the con- 
trols, and recovered normal flight. 

That experience marked Rankin’s begin- 
ning in the aérobatic game, and illustrates the 
trial-and-error method by which he prepares 
for each appearance. Take, for instance, his 
flight at St. Louis last year, when he beat the 
best aerial acrobats of two continents. 
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Before entering his name in the list of en- 
tries, Rankin had recorded more than 7,000 
flying hours in his log book. He considered 
himself one of the world’s most skilled pre- 
cision flyers, and he’s not given to boasting. 
But experience and skill were not enough. He 
wanted to win that contest before it started. 

Rankin consulted the rules and studied the 
value in points of each stunt. He must start 
his maneuvers with a loop and a slow roll, 
after which he could shoot the works. From 
the loop and slow roll, plus vertical banks, 
snap rolls, and spins, he must draw his tricks, 
for all maneuvers are variations or combina- 
tions of these five fundamentals. 

Out in Burbank, Calif., where Rankin han- 
gars his ship, stunt-flies for the movies, and 
teaches advanced students the art of aéro- 
batics, he began experimenting. From the 
eighty-four allowable maneuvers, bearing 
values of one to ten, he selected those award- 
ing highest points. Day after day he prac- 
ticed, and finally was crowding twenty-five 
maneuvers into ten minutes, the prescribed 
time limit. 

His first program gave him a theoretical 
total of 246 points. That, he decided, was not 
enough. He rearranged his program no less 
than twenty times, until he evolved a group 
of maneuvers giving 297 points. When he fi- 
nally reached St. Louis, he was ready with 
a series of stunts which packed 282.7 points 
onto the judges’ pads, and Rankin took the 
international championship with ease. 

Precision, always precision. Nothing left 
to chance. After arranging a program, Ran- 
kin pastes it up on his instrument board, and 
follows those cues to the second. He has 
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evolved and adapted from other flyers 
a number of trick maneuvers involving 
figure 8’s and today can perform more 
eights than he can remember—such as 
an inside 8 consisting of two inside 
loops, one above the other. Or an out- 
side 8, in which he starts upside down, 
does a half roll at intersections, and fin- 
ishes upside down. This is the reverse 
of the “Cuban 8” introduced by Capt. 
Lem Povey, famous Cuban stunt pilot. 

When it comes to thrills, Rankin has 
experienced plenty. Near the end of 
an exhibition at Miami, Fla., he rolled 
his plane into a spin. Starting at 2,000 
feet, he intended to make four turns 
and come out at a safe altitude. It hap- 
pened that only a small amount of gas 
was left in his tank, and the diminished 
weight, well forward of the center of 
gravity, threw too much load on the 
tail. Once in motion, the tail spun fast- 
er and faster around the nose, and not 
until the flyer pulled down his landing 
flaps and began throwing gas into the 
carburetor with his emergency fuel 
pump was he able to pull the screaming 
ship out of its spin. When he recovered, 





he had made seven complete turns, and Here he is tuning up his engine before a stunt flight 


he flashed across the end of the field 
with less than 200 feet of air beneath his 
wings. 

The big chill of his career left him trem- 
bling with anger following a stunting contest 
at Walla Walla, Wash. Rankin and Basil 
Russell, who later smacked into a California 
hill while flying in heavy fog, were tied for 


Rankin studying a diagram of a maneuver. He plots every 
trick and works out details before trying it in the air 
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first place. On his third effort to gain a de- 
cision, Rankin dived at the tree-fringed edge 
of the field and pulled the plane straight up 
500 feet, intending to slide sideways back into 
the field in a vertical side slip. 

But he waited a trifle too long, and imme- 
diately found himself falling toward the trees 
in a tail spin! “If I could hit the trees 
flat,’”’ Rankin told me, “I figured I might 
not be seriously hurt. The mctor was 
running wide open. I recovered from 
the spin and put the ship into a nose 
dive straight toward the tree tops. Just 
as I was about to plunge into the trees 
I pulled the control stick back sharply 
in an effort to change the direction. 
Fortunately the wings had enough lift 
to change the nose dive to almost hori- 
zontal flight. The ship settled to the 
ground at the edge of the airport, where 
I turned off the switch after a hard 
but perfect landing. I sat in the cock- 
pit scolding myself for doing such a 
silly thing.” 

While Rankin was congratulating 
himself on having escaped death, one 
of the judges ran over, saying, “You 
win. Russell says he will not try a tail- 
spin landing.” 

Tex managed a grin. “That was an 
accident, not a stunt,” he explained. On 
the side lines, a few minutes later, the 
two pilots split the prize money and 
tossed a coin (Continued on page 246) 
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IN AMBUSH behind a small tree branch, an adult female 
jumping spider (Phicdippus formosus Peckhams is the 
name) is wondering where her next meal is coming from TIGER would have to cover a 
quarter of a mile in a single 
bound to equal, in proportion 
to its size, the leaping ability of some 
of the jumping spiders. These strange PHOTO 
creatures, instead of spinning webs 
and waiting for their prey as many 
other species of spiders do, prowl 
about, stalking their victims and 
pouncing upon them like cats. One of 
these spiders is striped black and 
white like a Lilliputian zebra. It 
haunts the sunny side of old barns and 
walls and leaps out into space to catch 
insects on the wing. A silklike thread ' 
attached to the wall stops it in midair, 
and it climbs back up this strand to 
dine on its victim at leisure. Like oth- 
er spiders, the jumpers do not devour 
their prey. They merely suck away 
the vital juices through hollow fangs. 


THE QUARRY, a huge blowfly, alights about ten inches In a single gruesome feast of the kind, 
away. Catlike, the spider starts creeping up on her prey, they sometimes swallow enough fluid 
keeping her body as close to the limb as possible. Now . . to equal one-third their body weight. 


The remarkable series of pictures on 
these pages show the successive steps 
by which one of these eight-legged 
tigers stalks and captures its prey. The 
sequence was caught by the camera 
of Lee Passmore, noted California pho- 
tographer who has taken more than 
20,000 insect pictures. (See P.S.M., 
Mar. ’37, p. 36). 
















SHE LEAPS! Too fast for the eye to follow, om 
the lightning spring is caught by the camera . 
shutter, showing the exact moment of impact 






THE KILL. Within o few seconds the 
poison-filled fangs have done their work. 
Most of the bites are aimed at the head 


MEALTIME lasts for more than an hour. Sinking her sharp 
PHOTOS BY LEE PASSMORE fangs into the lifeless body, the spider turns it over and 


over until she has sucked out all the vital juices. And . . 


WHAT A MEAL! 
The spider finishes 
up on the last seg- 
ment of the abdo- 
men. Notice how her 
own abdomen is 
stretched. She can 
eat about a third 
of her own weight 


MALE JUMPING SPIDER. And here is Phidip- 
pus clarus Keyserling, resting at the door of his 
nest. Notice the size of the two eyes in center 














“Cave Men” Live 
Underground In 
Novel Test 


CAN man change his nor- 
mal living habits and adjust 
himself to a twenty-eight in- 
stead of a twenty-four hour 
day? To find out, two Uni- 
versity of Chicago scientists, 
Dr. Nathaniel Kleitman and 
Bruce Richardson, recently 
spent more than a month in 
the interior of Mammoth 
Cave, Ky., where no changes 
in temperature, illumination, 
or sound could affect the 
experiment, as was the case 
during a previous test in a 
Chicago apartment. Warmly 
dressed to protect themselves 
from the  fifty-four-degree 
temperature, the _ scientific 
cave men kept accurate rec- 
ords and charts of their ex- 
periences and reactions. Food 
and mail were delivered twice 
daily, but otherwise the sci- 
entists had little contact with 
the outside world. When the 
experimenters emerged from 
their thirty-three-day exile, 
it was said that only Rich- 
ardson had succeeded in 
changing his habits to fit a 
twenty-eight hour schedule. 





A home underground. The 

two scientists and their 

“apartment” in Mammoth 

Cave where they attempted a s 

to alter their habits of living = aK gi: 


Improvised Derrick Made From Large Dump Truck 


When they needed a derrick, 
two California truck operators 
made their dump truck serve 
the purpose, as shown at the 
left. A stout pole having a 
strong cable attached to one end 
was mounted on wood blocks 
laid across the truck body and 
fastened rigidly with chains. 
When the truck body was raised 
or lowered by the motor, heavy 
loads at the end of the wire 

* ae ‘ ’ cable were easily raised, and 
a . . transferred from one spot to 
The emergency hoist being used to load heavy timbers on a truck another by driving the truck. 
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HAT is said to be the longest 

stretch of welded well casing 
ever used was recently set in place at 
an oil well in Carter County, Okla. 
Making use of modern arc-welding 
apparatus to seal the joints between 
separate sections of well casing, ex- 
perts pushed the pipe down to a depth 
of 8,100 feet. In a test after the job 
was completed, air pressure within 
the casing was built up to 1,200 
pounds to the square inch. When no 
diminishing of pressure occurred with- 
in forty-five minutes, experts pro- 
nounced all welds perfect along the 
entire length of the 8,100-foot casing. 


Firemen Enter 
Smoke Box 
in Queer Race 


REPRESENTATIVES of 
1,000 fire brigades from 
all parts of Great Bri- 
tain recently took part 
in a national competi- 
tion demonstrating mod- 
ern fire-fighting technique 
at Guildford, Surrey. In 
an obstacle race, firemen 
were required to dash 
across an open field to 
a shoulder-high chamber 
filled with dense smoke, 
don a gas mask, duck 
into the fumes, and re- 
main there for a _ full 
minute before proceed- 











8.000-Foot Oil-Well Casing Is Welded 


At left, a welder is sealing the 
joint between two sections of the 
8,100-foot oil-well casing. Below, a 
close-up showing the clamp hold- 





ing the pipe in place for welding 














One of the finished welds is seen at 


the left. 


Note its neat appearance 





ing to the next obstacle. A British fireman sticking his head into the smoke box in an obstacle race 
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Lion Rides Aquaplane In Daring Water Stunt 


TEACHING a full-grown lion to ride an aqua-__—-wet, he is careful to maintain his balance on 
plane behind a speeding motor boat is the ac- the board. Ropes attached to the animal’s 
complishment of Paul Lowman, Warsaw, Ill., neck signal him to get up or lie down when 
animal trainer. Because Leo hates getting the aquaplane starts or stops. 


Old Canal Serves 
as Dry Dock for 
Building Ships 


EAGOING freight ships 
S are now being built in an 
abandoned section of the New 
York State Barge Canal near 
Rochester. Heavy engine ma- 
chinery, steel beams, and hul! 
plates are hoisted into place 
by a giant gantry crane that 
spans the odd canal-shipyard. 
When a vessel is ready for 
launching, water is diverted 
into the canal bed and the 
ship is floated, to be finally 
towed into the main canal 
and on into deep water in 
Lake Ontario. After the us- 
ual fitting-out process, the 
ship is ready for service. A 
seagoing oil tanker, 297 feet 
long and having an oil capac- 
ity of 1,000,000 gallons, was 
one of the larger-size ships 
to be completed recently and 
launched from the inland ca- 
nal shipyard. 
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Bow and stern views of an ocean-going ship being put together in an 
abandoned part of the New York State Barge Canal, near Rochester 
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New Fire-Fighting Bomb Blasts Out Flames 


BLASTING out * r ee 
flames by means of J: 
a sudden explosion is 
the purpose of a fire- 
fighting bomb re- 
cently devised by an 
Italian inventor and 
demonstrated before 
government officials 
in England. Made of 
papier-maché, the 
bomb is filled with a 
special powder. 
Thrown on the 
flames, the bomb ex- 
plodes, giving off a 
violent puff of inert 
gases that literally 
blows out the sur- 
rounding flames. The 
fire-extinguishing 
weapon, when left as 
an emergency pro- 
tection in buildings, 
will explode when- 
ver the temperature 
reaches 200 degrees 
centigrade. It is pic- 
tured in a _ recent 
test, at the right. Tossed into the bonfire, the bomb explodes, quickly extinguishing the flames 


Amphibian’s Wheels Mounted in Hinged Pontoons 


"a HAVING side wheels set in hinged 
outboard pontoons that can be swung 
down at will for landing on the ground, 

a new amphibian plane recently tested 
employs a tricycle-type landing gear 
whose third wheel is retractable into 

the bow of the hull. The pusher pro- 
peller of the sport plane is driven 
through gears and shafting by a 125- 
horsepower engine mounted within the 

hull to cut down air resistance, giving 

the plane a top speed of 125 miles an 
hour. The amphibian’s low center of 
gravity insures stability in the water. 


Landing wheels of 
the amphibian are 
set in its hinged 
outboard pontoons 


Right, taxiing on 
water with pon- 
toons level. Note 
pusher _ propeller 


OCTOBER, 1938 











SCIENTIFIC BONE 
YARD. Some of the 
skulls in Western Re- 
serve's almost price- 
less collection of 300 
ape skeletons. Right, 
special calibrat- 
ed measuring 
bench for taking 
dimensions of 
odd-shape bones 
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ORE than 3,500 skeletons, 
housed in a curious bone 
laboratory in the medical 
building of Western Reserve 

University, Cleveland, Ohio, are aiding 
scientists to probe for hidden secrets 
of human history by intensive exam- 
inations of the bone structure of man 
and his nearest animalrelative, the ape. 
Stored in wooden boxes and steel 
bins, this valuable research collection 
includes 3,200 human skeletons and 
more than 300 ape skeletons—-approx- 
imately one fourth of all the known 
anthropoid material in the world. Sci- 
entists from all corners 
of the globe go to Cleve- 
land to study the col- 
lection, since its com- 
pleteness enables them 
to pursue problems of 
research that would be 
impossible to work out 
anywhere else in the 

world. 

Gorilla, chimpanzee, 
and orang-utan skele- 
tons are deposited in one 
section of the Cleveland 
catacombs, skulls being 
arranged in rows on 
wall shelves, and other 
bones stored in labeled 
boxes. What makes this 
anthropoid collection so 
important to science is 
not only the large num- 
ber of specimens on 
hand but also the fact 
that the exact native 
habitat of the animal 
from which each speci- 
men came is definitely 
known. 

Most of the ape skel- 
etons are obtained from 
African natives through 
the cooperation of Dr. 
W. S. Lehman, a medi- 
cal missionary in the 
French Cameroons. 


Measuring an ape skull with the “craniostat," developed in the museum shop Only the skeletons are 
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New Facts About Disease 
and Evolution Are Being 
Learned From a Unique 


Collection of Skeletons 


By WALTER E. BURTON 


shipped to this country, the flesh being 
removed by the natives through the sim- 
ple process of placing the body of an ape 
near an ant hill, and returning shortly to 
pick up bones eaten clean by the vora- 
cious insects. 

In another section of the bone museum 
rest the skeletons of more than 3,000 for- 
mer Clevelanders. Many of these be- 
longed to persons whose bodies were 
never claimed for bur- 
ial by relatives or 
friends. Others are 
those of persons who 
willed their bodies to the 
museum as contribu- 
tions to the cause of 
science. The museum 
possesses complete case 
histories of most of 
these individuals, show- 
ing not only their size, 
weight, and other phys- 
ical characteristics, but 
also a full record of the 
diseases they suffered 
at various ages. 

Most of the research 
work carried on at the 
Western Reserve bone 
laboratory follows three 
general lines: First, a 
study of human and an- 
thropoid bones to reveal 
the manner in which 
the proportions and size 
of bony framework 
change with age, for, 
scientists point out, 
bones grow at varying 
rates. The head of a hu- 
man being, for example, 
ittains its full size long 
before the legs develop to their final length. 

A second major field of study concerns the 
racial and sexual differences in skeletons, 
while a third deals with the effects of disease 
m bone development. In this third field, a 

cientist may wish to examine the possible 
mprint of chronic physical disorders on hu- 
man skeletons. The bone boxes at Cleveland 
will afford him examples at every desired age 


A 


above. 
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BONE VAULT. More than 3,500 complete 
skeletons, one to each bin, are stored as 
Each skeleton's history is on file 





WILD" MAN" 
OF BORNEO 
Specimens like this per- 
fect skull of a Borneo 
orang-utan provide val- 
uable data on evolution 


level, representing the 
condition of the bone 
structure one day or one 
decade after the first 
appearance of the dis- 
ease. Thus the skele- 
tons of the dead are 
helping to make condi- 
tions better for the liv- 
ing. 

Just down the corri- 
dor of the museum from 
the storage and experi- 
mental rooms is a com- 
pletely equipped ma- 
chine shop where special 
measuring instruments 
designed at Western Re- 
serve are constructed 
for use in making accu- 
rate studies of the size and proportions of 
skeletons, skulls, and individual bones. 

Larger collections of human bones are in 
existence, but none can boast of having the 
detailed case histories of those in Cleveland’s 
anatomical catacombs. Dr. T. Wingate Todd, 
director of the museum, says it is the largest 
collection of skeletal material of known age, 
sex, and racial stock in the world. 





NY kind of weather, Woo 
found at practically 
any place in the world, at LOUR 
any time of the year, can Fing ar 
be reproduced in an amaz- German} 
ing weather tunnel recent- wood flo 
ly placed in service at to be e 
Dearborn, Mich., by Ford Experim 
engineers to check operat- source ¢ 
ing and design efficiencies the nut 
of automobiles, trucks, and discover 
busses. A rectangular flour for 
structure 124 feet long, en- 
closing an elliptical cham- 
ber ten feet in diameter, is 
equipped with a treadmill 
power-measuring device 
that allows test cars to be 
operated at varying speeds 
under artificially produced 
weather conditions of any 
conceivable nature. The 
equipment includes a re- 
frigeration system capable 
of maintaining a tempera- 
ture of twenty degrees 
below zero Fahrenheit, ar- 
tificial-rain apparatus, 
sand and dust blowers, 
and numerous other scien- 
tific weather producers. 
Tunnel walls formed of 
multiple layers of heavy, 
steel-framed glass enable 
engineers to observe cars 
under test from an outside 
control station where in- 
struments and gauges reg- 
ister the tunnel’s weather 
conditions, as well as the I 
test car’s fuel consump- A 
tion, engine speed, and 


; emplo 
countless other details. 
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When 
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there 
bers ¢ 
‘ studic 
Top, an operator watches the dials as the weather Pt . has | 
tunnel tests a car's operation in a freezing “rain,” . ‘ 7 owt 

one of the thousand weather conditions it can dur phar 


cate. Lower picture shows ice-caked car after tests cone 


barre 
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Automobiles Get 
Indoor Road Test Be Sek 
In Weather Tunnel “a “a 


Henry Ford adjusts the controls of the unique 
® & weather-creating tunnel at his Dearborn, Mich., plant 
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Wood Flour Is Used for Bread 


LOUR made from ordinary sawdust is be- 
ioe added to regular flour for bread in 
Germany, where scientists have developed a 
wood flour possessing nutritive qualities said 
to be equal to those of potatoes and corn. 
Experimenters were searching for a new 
source of supply for animal fodders. When 
the nutritive value of the sawdust flour was 
discovered, the substance was added to wheat 
flour for the making of bread. 


me, 
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Called "rota," a new 
bread being sold in 
German stores, as a- 
bove, is composed in 
part of a wood flour 


Sawdust being piled 
y in heaps, later to be 


= ‘ made into nutritive 


. we flour for baking the 
pie Se ~ =m new German bread 
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Real Bullets Won't Fit in Foolproof Blank Pistol 


LTHOUGH it looks and sounds 
A like a real revolver, a gun 
employed for sound effects in radio 
broadcasts is completely foolproof. 
When the safety pistol, which was 
made by altering a standard re- 
volver, is fired during a broadcast, 
there is no possible danger to mem- 
bers of the cast, announcers, or the 
studio audience, since the firearm 
has a plugged muzzle, a special 
cylinder that will take only blank 
cartridges, and a slotted 
barrel through which the 
exploding gases escape. 


How gas from the blank shot 
escapes through the slit sides 
of the pistol barrel. Left, 
the “weapon's” special parts 
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~ Midgets Make} lv 


LILLIPUTIAN COWBOYS AND 
ON SHETLAND PONIES IN 


The runaway stagecoach, a standard thrill 
in western movies, as enacted by Lilli- 
putian cowboys with a miniature vehicle 


At the left, Shetland ponies are being un- 
loaded from the van that took them each 
day "on location" for the midget movie 


Diminutive actors rode daily from Holly- 
wood to the Lazy A Ranch, forty miles 
away, in the giant bus pictured below 
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e! Miniature Movie 


NDF BANDITS SHOOT IT OUT 


A WESTERN THRILLER 














A make-up artist apply- 
ing a beard to the face 
of a twenty-two-year- 
old midget “bad man" 
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Yvonne Moray, 
the film's heroine, 
takes a look in 
the camera find- 
er. Below, her 
leading man on 
his tiny bronco 





‘ By DAVID M. BENSON 


IDING Shetland ponies instead of full- 
grown range horses, forty midget 
actors recently completed the first west- 

ern movie ever made with these diminutive 
people. Excepting the ponies and a miniature 
stagecoach, all the properties were full-size, 
thus emphasizing the actors’ small stature. 
Reaching Hollywood from circuses and vaude- 
ville acts, the midgets were taught to ride, 
shoot, handle lariats, and driveta team of 
four ponies. 

None of the midgets used in the picture 
stands over three feet, ten inches tall, and 
ill are mature. No children or dwarfs were 
ised. Their average weight is sixty-one 
pounds. Each morning, the troupe rode by 
bus from Hollywood to the Lazy A Ranch, 
orty miles distant in the Santa Susana 


sw" 
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No western movie would be 
complete without rope tricks. 
This tiny cowboy learned to 
handle a lariat in little time 


The lunch-wagon shelf was 
designed for full-size actors, 
as the picture at right shows 


Bandits attack the mail coach! 
Below, the camera is catching 
the scene. The coach is half- 
size, like riders and horses 


wet 


5 4 a Pe 
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mountains, where outdoor scenes were filmed. 
As the hero of the tiny town where th 
action of the movie took place, Billy Curtis, 
twenty-nine-year-old Chicago actor, played 
love scenes with twenty-one-year-old Yvonne 
Moray, of Brooklyn, N.Y. Many scenes fa- 
miliar in western films were included, such 
as calf-roping, the inevitable chase of a run- 
away coach, and the shoeing of horses by a 
tiny blacksmith. Among the _ well-known 
Lilliputians appearing were Little Billy (his 
full name), an old-timer in Hollywood; Wil- 
liam Platt, a sixty-two-year-old retired per- 
former, and Billy Platt. So tiny are the 
actors, they could neither reach their food 
at the ranch.lunch stand nor see through the 
camera’s finder without assistance. 
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DIAL REGISTERS 
WATER PRESSURE 
TO SHOW DEPTH 


Fe a 


RIFTING down 
through the dark 
waters of the ocean 

to a depth of nearly four 
miles, a unique, free- 
floating diving sphere, 
unconnected by any cable 
with the surface, may 
irry Prof. Auguste Pic- 
card, famous Belgian 
stratosphere balloonist, 
to unexplored ocean lev- 
els more than six times 
as deep as the present 
record of 3,028 feet es- 


% 





Our artist's conception of the proposed diving sphere in 
which Prof. Auguste Piccard will attempt to descend into 
the ocean six times as far as William Beebe's record dive 


ieee no trenton ir: 


tablishd in 1934 by Wil- 
liam Beebe, American 
naturalist and explorer. Scheduled for 1939, 
the record descent will be attempted near the 


Canary Islands off the northwest coast of 
\frica. Present plans, it has been revealed, 
call for an aluminum-alloy sphere, seven feet 
in diameter and resembling in many respects 
the balloon gondolas used by the Belgian sci- 
entist in his stratosphere flights. To drag the 
floating globe downward, ballast, in the form 
of steel balls, will be held onto the bottom of 
the sphere by electromagnetic coils. From an 
inside control panel, the underwater explor- 
ers can diminish the fiow of current through 
the electromagnets, thereby releasing any 
desired quantity of the ballast to allow the 
sphere to rise to a higher observation level or 
to the surface. It also will be fitted with a 
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special electrical device capable of producing 
powerful electric shocks to discourage pos- 
sible attacks by giant squids or other mam- 
moth denizens of the seas believed to exist at 
great depths. The submarine explorers will 
carry a twenty-four-hour supply of oxygen, 
and special radio equipment for communicat- 
ing with a base ship on the surface. Before 
making the actual descent, Piccard plans to 
experiment with an empty gondola equipped 
with an automatic device for releasing bal- 
last, to test the novel depth-control system. 
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Collector Casts | twir 
Famous Fists Run 


MAKING plaster casts of the fists Sine 
of famous prizefighters is the un- : 
usual hobby of Dr. Walter Jacobs, TW 
New York City dentist. A “nega- mount 
tive’ mold is first made by coating in the 
a fighter’s fist with a modeling com- monof 
pound of the type used by dentists §— dergoi 
in making impressions of mouths Burba 
and teeth. When the substance is gearec 
removed from the clenched hand, propel 
and has set, plaster is poured into of the 
the mold to form a lifelike repro- er eI 
duction. Dr. Jacobs is conducting a faildu 
study of the fists of fighters of dif- of a 1 
ferent weights and periods of ring wheel 
history. In the last year and a half, tem a 
the New York dentist has made to tak 
copies of the fists of more than alone, 
forty modern and old-time boxers. any ‘ 

dead 
vidi! 
horse 
two 1 
increé 
engin 
the c 
case 
stops 








Dr. Walter Jacobs with several 
of the forty-odd casts he has 
made of the hands of fighters 


Tommy Farr, well-known heavyweight 
prizefighter, sits for an impression of his 
right hand in Dr. Jacobs's office. The 
dentist, accustomed to modeling patients’ 
jaws, is using a regular dental plastic 


Pouring the plaster for the permanent 
casts is usually done by the dentist 
in the kitchen of his home, as at the 
left. His collection of models of the 
fists of prizefighters includes many 
from the hands of ringdom's great 
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Twin Motors 


Run Plane’s 


Single Prop 


TWIN motors 
mounted side by side 
in the nose of a new 
monoplane now un- 
dergoing tests at 
Burbank, Calif., are 
geared to a single 
propeller. If either 
of the 260-horsepow- 
er engines’ should 
failduring the course 
of a flight, a ‘‘free- 
wheeling” gear sys- 
tem allows the other 
to take over the job 
alone, unhindered by 
any drag from the 
dead engine. By di- 
viding the total 
horsepower between 
two units, safety is 
increased, since one 
engine will maintain 
the craft in flight in 
case its companion 
stops forany reason. Two 260-horsepower engines are geared to the single propeller of this monoplane 


Novel Forest-Fire Finder 
Guides Rangers to Scene 


METAL fingers point out the locations of for- 
est fires on photographs mounted in an ingen- 
ious device invented by an officer of the San 
Bernardino, Calif., National Forest. Known as 
a rotary fire finder, the instrument consists of 
a rack having four rotating cylinders, on each 
of which is a panoramic photograph of the for- 
est taken from a separate fire tower. When an 

observer sights a 
fire, he points a met- 
al finger at the site 
of the conflagration 
on the photograph. 
Noting down the cal- 
ibrated readings on 
the instrument, he 
sends them to head- 
quarters, where du- 
plicate instruments 
are adjusted so that 
the metal pointers 
indicate the fire site 


Metal fingers point to scene of fire on each of the pho- 


on panoramas mounted on drums which tographs, enabling 
are rotated in accordance with bear- fire fighters to locate 
ings reported by observers in towers _ the scene quickly. 
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This may be the world's oldest oil refinery: an Arabian distillery using 2,000-year-old methods 


Oil Refinery Running for 2,000 Years 


The present owner firing one of the 
crude retorts in which he distills pe- 
troleum. At the right is a condensing 
coil, with refined oil dripping from the 
lower end of the pipe into a cohtainer 
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N CURIOUS clay buildings along the road 
between Kirkuk and Mosul in Mesopotamia, 
Arabs are refining oil by the same methods 
and with the same equipment their ancestors 
used over 2,000 years ago. A strange cluster 
of small structures with vaulted roofs and di- 
minutive chimneys, the ancient refinery is 
owned by an Arab in whose family the busi- 
ness has been handed down from father to 
son since remote times. Kirkuk people state 
that an old Mesopotamian writ, dating back 
many centuries, mentions “wells near the 
caravan road which do not give water but liq- 
uid earth. A man there,” the writ continues, 
“boils this liquid until it becomes a water 
that makes torches burn brighter.”’ Experts be- 
lieve that the wells men- 

tioned are those still in 

operation, and that a 

method of distilling oil 

was known at that time. 

If the legend is true, 

the present owner is the 

operator of one of the 

oldest business enter- 

prises on the earth. The 

photograph above gives 

a general view of the 

ancient refinery, while 

those at the left show 

some of the crude dis- 

tilling equipment in use. 

Many travelers pass 

along the modern high- 

way without realizing 

the unusual character 

of the queer structures. 
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Giant Coal Digger Does Work of 3,800 Men 


IF YOU lined up an army of husky workmen, '- engineering giant now in action in Germany. 
3,800 strong, and set them to digging coal, at The towering structure, shown in the photo- 
the end of an eight-hour day their combined graph reproduced above, moves around under 
efforts would just equal the amount of bitu- its own power, and is used to dig coal from 
minous fuel mined in the same time by an a surface mine. 


Trick Picture Shows 
“Biggest Boots” 


A TRICK SHOT with a camera pro- 
duced this photograph of “a man 
cleaning the biggest boots in the 
world.” By placing his camera low and 
close to a pair of ordinary-size boots, 
While the man appearing in the pic- 
ture stood some distance back, the 
photographer got the odd effect. 


You Sing Tenor — The 
Record Does the Rest 


SINGERS in trios, quartettes, cho- 
ruses, and other vocal-music groups 
now practice their parts alone, by 
use of a system of instruction in- 
ted by Richard H. Ranger, of New- 
N.J. A phonograph record 
lies the other parts for the per- 
ance, while the user supplies the 
sing part. According to the plan, 
de selection of standard and classi- 
songs will be available. 
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A low camera angle and broad focus produced this odd shot 
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Holding a miniature camera steady with 
one hand is easy with this handle. At 
right, how it fits into tripod socket 


Vest-Pocket Lens Brush 
Has Dustproof Case 


CONTAINED in a dustproof case small 
enough to be carried in a vest pocket, 
a convenient camel’s-hair brush pro- 
vides a quick and safe means of remov- 
ing dust particles from a lens. By re- 
moving the cap and twisting the base 
of the container, the brush is brought 
into position for instant usé. 
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New Ideas 


Handle for Small Cameras 
Insures Steady Shots 


AS AN aid to holding miniature cameras steady 
while snapping the shutter, a handy wooden 
grip has been devised by a Florida inventor. It 

screws into the 
standard tripod sock- 
et at the bottom of 
the camera and is 
gripped by one hand, 
as shown in the pho- 
tograph, to hold the 
camera perfectly 
steady while pictures 
are being taken. A 
neck-strap snaps to 
an eye at the bottom 
of the grip, and is 
long enough to per- 
mit the camera to 
be carried in a coat 
pocket while the grip 
is attached. 


Handy Electric Unit Mounts Prints 
Without Paste or Water 


MOUNTING photographs in an album without any 
muss is accomplished by means of a special dry 
tissue, and the compact new electric heating device 
shown below. Pressed down on the print under 
which the tissue lies, the 110-volt heater quickly 
turns the tissue into an adhesive. A thermostat 
prevents the heater from becoming too hot. 


Special tissue placed under the print becomes adhesive 
as heat is applied, gluing the print to the album page 
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for Camera Fans 


Midget Focuser 
Aids Enlarging 


TO SIMPLIFY the problem of 
getting enlargements in per- 
fect focus, an eastern manu- 
facturer has marketed a 
handy unit consisting of a 
mirror, a ground-glass screen, 
and a magnifier, mounted one 
above the other on a metal Eni 
: ; niargements can 
base. The device is placedon 4, brought to oa 
the easel and the enlarger iS = sharp focus with 
adjusted until the image in the device shown 
the magnifier is sharp. in use at right 


Pictures Replace Figures 
on Exposure Guide 


USING pictures to represent possible 
photographic subjects, a new exposure 
guide provides a wide variety of infor- 
mation. By rotating the top two disks of 
the three superimposed units, the ama- 
teur can discover the correct exposures 
for different types of subjects, pictured 
under various lighting conditions, for still 
and movie cameras, and for black-and- 
white and natural-color films. 


Slide Viewer for 
Miniature Films 


MINIATURE-CAMERA fans 
now can study their tiny 
negatives by means of a 
convenient viewer. The de- 
vice can be used with either 
black-and-white negativesor 
natural-color transparen- 
cies. A three-inch lens pro- 
jects the image from the 
film onto a ground-glass dif- 
fusing screen two inches 
Square. Illumination is pro- 
vided by a fifteen-watt bulb. 
The housing is ventilated to 
prevent damage to the neg- 
atives from the heat. 


OCTOBER, 1938 











J 


After being filled with hydrogen gas in the special meteorolog- 
ical cabin shown below, the weather balloons are released through 
the tunnel. In the photograph above, an automatic radio meteor- 
ograph is being attached to a captive balloon for a trip aloft 


Ship Has Tunnel 
For Releasing 
Weather Balloons 


ROJECTING up from the superstruc- 

ture like a giant smoke funnel, a 
novel ‘‘wind’”’ tunnel now used on sev- 
eral French liners makes it easier for 
the ships’ officers to release the gas- 
filled balloons used in making meteoro- 
logical observations. Running upward 


from a special cabin below decks, the 


vertical tunnel enables free balloons to 
rise clear of the ship’s rigging, despite 
the eddies and cross-currents of surface 
winds. The balloons are inflated with 
hydrogen stored in cylinders mounted 
in the weather cabin, and are then re- 
leased up through the shaft. Free bal- 
loons continue their rise into the upper 
air above the ship, while officers on 
deck observe their speed and direction 
of movement by means of an angle- 
measuring device called a theodolite, 
thereby gaining valuable information 
concerning the force and direction of 
air currents at various altitudes. Bal- 
loons of the captive type, released up 
through the tunnel, are checked at 
bridge level, where a radio meteoro- 
graph is attached by a cable. This in- 
strument automatically radios data on 
temperature and humidity. 


By following the course of a free balloon 
with an angle-measuring theodolite, the 
ship's officers can gauge the direction 
and force of the winds at various levels 
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Model Maker Builds 
Miniature Village 


MINIATURE buildings and scenes of early 
American history attract sightseers to a 
“midget village’”’ built by W. C. Houser in his 
garden near Akron, Ohio. A model sawmill 
of Revolutionary days and a near-by grist 
mill really work, run by a stream kept cir- 
culating by a homemade electric pump. An 
electric-powered model of an early Pennsyl- 
vania oil derrick operates a fountain. In one 


of the buildings, dolls do a Maypole dance to 


W. C. Houser, model maker, winds the phonograph 


music provided by a full-sized phonograph. and adjusts the water pump in his log-cabin village 


Telescoping Radio Antenna for Small Boats Tested 


TO SOLVE the prob- 
lem of efficient trans- 
mitting and receiving 
antennas for radios 
installed on small 
boats, the novel tele- 
scoping device _ pic- 
tured at the right is 

ing tried out on 
rman  coast-guard 
utters. Although the 

antenna is fitted 
a square plate 
ts top, it is similar 
esign to the ‘“‘fish- 
type now in 
non use on auto- 
iles. Extended, it 
hes to a height 

f fifteen feet. 
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Telescoping antenna installed on a German cutter. Drawing shows it extended 
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Silvered Bulbs 
Light Movie 
Close-Ups 


ELECTRIC bulbs no 
larger than those used 
for household lighting are 
now being employed by 
Hollywood motion-pic- 
ture studios for making 
close-up scenes in films. 
Silvered on the inside to 
reflect concentrated light 
on the face of an actor, 
two bulbs, one sixty-watt 
and another twenty-five- 
watt, are sufficient for 
head-and-shoulders shots. 
Under old methods, three 
small spotlights using a 
total of 1,500 watts were 
required. The new bulb 
is a handy light source 


In use, the new close-up movie lights are mounted directly on the camera for home-movie fans. 


New Water Pipe Cast with Sulphur Resists Corrosion 


HIGH resistance to corrosion and weather- Plc 
ing is claimed for a new type of cast pipe 
made with ordinary sulphur as the cementing S 
agent to combine sand, shredded asbestos, 
and a coarse aggregate such as coke. The 
raw materials are dumped into a centrif- 
ugal casting machine, heated, and fed by 
means of a spiral conveyor into the ro- 
tating casting chamber, which turns at a phy 
the rate of 1,000 revolutions a minute. back 
Circulating cold water hardens the molt- von. 
en materials as they are held in place — 
against the inner surface of the whirling eat 
mold by the action of centrifugal force. 
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Above, removing a cast 
pipe from the centrif- 
ugal molding machine 





Charging the casting 
machine with a mixture 
of sulphur, sand, asbes- 
tos, and ordinary cole Sad 
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New Jack for Cars 
Has Safety Lock 


DESIGNED for the safety of 
mechanics working under a 
jacked-up automobile, a new 
safety attachment enables a 
workman to lock the jack in 
place. Once locked at any height, 
the jack cannot be lowered until 
the mechanic inserts a special 
key in the mechanism. The lock 
does not interfere with the con- 
ventional use of the jack. 


Plaster Cast Uses 
Slide Fastener 


A SLIDE fastener attached toa 
plaster cast, the invention of 
Harry M. Gillen of Philadelphia, 
Pa. makes it an easy matter for 
a physician to remove a leg or 
back cast for periodic inspec- 
tion. The fastener is of the type 
commonly used on clothing and 
leather goods. 


The plaster cast can be removed 
easily for physical examinations 
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Like a “crazy house" at 
an amusement park, this 
leaning building pro- 
vides fun for tourists 


House Tilted by Flood Becomes Exhibit 


WHEN flood waters tipped her house over at an angle, 
Mrs. Minnie Ferris of Smithville Flats, N. Y., nicknamed 
it the ‘Crazy House,” charged curious visitors an admis- 
sion fee, and turned disaster into a paying proposition. 
Cash customers enter through the cellar, climb stairs that 
tip sidewise at a rakish angle, and walk up and down hill 
across the floors of the dizzy dwelling. 





Loaded, the giant 
truck can haul 
enough dirt to fill 
two freight cars 


Fourteen-Wheel Truck Has 152,000-Pound Capacity 


AULING enough dirt to fill two freight cost of only fifteen cents an hour, has twelve 
lH cars at each loading, a gigantic dump forward speeds and three in reverse. Steer- 
truck recently built for an Alhambra, Cailif., ing is accomplished through a _ hydraulic 
firm is powered by a mammoth eight-cylinder mechanism. Both the clutch and brakes are 
Diesel engine which requires a supplementary operated by compressed air, and it is capable 
two-cylinder engine to start it. The fourteen- of attaining a speed of twenty-five miles an 
wheel road giant, operating at a total fuel hour along a level road. 


Zoo Gets Rare Albino Turtle 


A RARE albino turtle just presented to the Cen- 

tral Park Zoo in New York City has a pink shell 

fei. and a white body. One eye of the curious amphibi- 
ahi ote an is colored blue while the other one is pink. The 

: ~ ps t rarity was brought to this country by Louis Kasin, 

; ” 7 ;. an explorer, who recently returned from an exten- 


.> 


4 





a 
’ | i ie, n sive expedition in which he penetrated into the 


jungles of Colombia, South America. 


New Chin Strap 
for Helmets 


INSTEAD of running 

under the lower jaw 

where it may chafe the 

throat of the wearer, 

the chin strap of a new 

type of aviator’s helmet 

designed by the U.S. 

Army Air Corps is an- 

chored against the point 

Py of the chin, as shown at 
Pan the right. The new de- ' \ 
This rare albino turtle has a white body and sign does not interfere How strap of the new fly- 
pink shell. One of its eyes is pink, one blue with talking, it is said. ing helmet fits the chin 
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this odd spring 
1lance, made to be 
mersed in a bath 
f oil, a spring of 


fused quartz sup- 


ts the tiny glass 
containing the 
t specimen. A 
spring could 

e employed here 
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Weighing Machine Has 
Fused-Quartz Spring 


GLASSLIKE spring of fused quartz, in one of 

the oddest of spring balances, enables Gener- 
al Electric engineers to solve unusual research 
problems. For example, the experimenters wanted 
to weigh the moisture absorbed by cotton from air 
of varying humidity. The dampness would rust 
steel springs. Other important tests called for a 
spring that would weigh less than steel, stretch 
farther, resist corrosive chemicals better, and re- 
main elastic at higher temperatures. Fused quartz, 
made by melting crystalline quartz rock, met every 
need, but how to make it into a spring was a puz- 
zle until the experimenters hit upon the present 
scheme. Heating the middle of a rod of quartz to 
3,000 degrees F. with an oxyhydrogen flame, they 
suddenly pull it out like molasses taffy into a 
fifteen-foot filament. Then they wind this quartz 
thread, softened by three small flames, upon a 
slowly revolving mandrel of the proper diameter. 
In the new balance, one of the quartz springs 
supports the test specimen in a tiny glass dish, 
within a tube brought to any desired temperature 
by a surrounding oil bath. As the weight of the 
sample changes, the spring varies in length. 


An operator examin- 
ing the coil of quartz 
as it is wound on a 
mandrel. Left, how the 
quartz filament is 
warmed by a three- 
point flame to keep 
it soft as it winds 
slowly into the coil 











This girl hiker is unfold. 
ing an attachment to con- 
vert her knapsack into a 
seat, as illustrated below 


-. k 
Knapsack Has Built-in Seat 


A HANDY accessory for hikers, mountain 
climbers, and sportsmen is a new knapsack that 
has a seat built into the back. When a hiker be- 
comes tired, he can remove his pack, swing the 
seat upward to a horizontal position, straighten 
out a hinged metal supporting rod, and make a a 

. ' or eal -* mag ‘ 
comfortable chair out of his knapsack. . ; 









Hand Press Shapes Standard-Size Hamburgers 





GROUND meat is shaped into cakes of stand- 
ard size and weight for cooking by a novel 
hand-operated machine designed by Claude 
Coseboom of Pasadena, Calif., for use in res- 
taurants and lunch wagons. Mounted on a 
broad base, a circular metal cup holds a re- 
movable aluminum disk containing three slots 
bordered by small, sharp teeth. Meat incased 
between layers of waxed paper is placed on 
the disk and molded to a uniform shape and 
thickness by forcing down the handle of a 
press, as shown in the photograph. The teeth 
in the aluminum disk puncture the waxed pa- 
per so that any excess meat can pass out 
through the slots in the bottom of the press. 



















Mammoth Preserved in Snow 


SNOW packed on a wire network formed a 
giant refrigerator built on Wrangell Island, 
in the Arctic Ocean, to preserve the frozen 
carcass of a prehistoric mammoth recently 
discovered there. Unusually warm weather 
threatened to destroy the specimen before a 
Russian expedition could take charge of it. 





Pressure on the hand lever squeezes meat into a cake 
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QUARTZ crystals in new radio-frequency 
oscillators vibrate 20,000 times a second. 


JEFFERSON I/sland, in the Gulf of Mexico, 


is composed almost entirely of pure salt. 


DINOSAURS, it is estimated, ate as much 
as 1,000 pounds of food a day. 


TWENTY-TWO muscles are used hy a bee 
in stinging. 


: Px YEAH, SOME OF 
h \ 4, THESE HIDES 
Se -~@) De are TOUGH! 
\ \ 4 


MORE than 29,000 persons have been 
cured of cancer in the United States alone. 





EIGHT out of ten highway motorists are 
making journeys of twenty miles or less. 


BRUISES obtain their black-and-blue col- 


oration from dead blood cells. 


WHO SAYS ME FIST 
15 A DEAD 


? 
fa BLOOD CELL: 








EGYPTIANS painted their eyelids green 
as a protection against the glare of the sun. 


INCINERATORS where old money is de- 
stroyed at the U.S. Treasury are equipped 
with time locks so no one can open them 
before the bills are burned, 


ARTIFICIAL rubber obtained from toma- 
toes has been reported from Italy, 


SIX MILLION toms a cubic inch is the es- 
timated weight of the heaviest star in the 
sky. 

6,000,000 TONS, 


3Y2OUNCES, NOW 
PROVE 1M WRONG, 
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Novel Playroom Rug Is Map 


BORDERED by a colorful design depicting the 
development of transportation, 


rug just marketed for use in children’s play- 
rooms is decorated with a large map of the 
United States, on which states, rivers, principal 
cities, and main resources are 





Shoulder Blades Pull Truck 


POWERFUL back muscles and 


cular control enable Lawrence Anderson of St. 
Louis, Mo., to pull a two-ton truck by means of a 
rope fastened to a wood block which he grips 


between his shoulder blades, 









































The United States is 
at your feet, in this 
striking rug pattern 


a novel felt-base 


marked. 


exceptional mus- 


as shown above. 
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Electric Eye Runs Glass Heart | | Rubk 


PHOTO-ELECTRIC cell, or electric eye, controls me. Aci 

the operation of a new type of artificial heart de- 
signed for research experimentation by Dr. Gerhard : RAP) 
Katz at the Tulane University Medical School, New S Ast 
Orleans, La. As blood, forced through the apparatus ' flyer, ar 
by compressed air, pulses through a glass tube that metal o 
forms the heart, it intermittently interrupts beams of mum p! 
light directed at the photo-electric cell, which in turn inch, th 
activates an electric valve controlling the flow of air | == than ot 
pressure. Action may be speeded or slowed at will. a | they ac’ 
alightin 
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Child's Chair Won't Slip or Tip all A FE gps 

“ dock or 

MADE for children 
who have outgrown 
their high chairs, a 
“junior” chair recently 
introduced has feet fit- 
ted with rubber suction 
cups so that it may be 
fastened firmly to a 
large chair, an automo- 
bile seat, or the floor. 
Secured by suction, the 
child’s chair will not 
tip, slip, or mar the 
finish on which it rests. 
A special attachment is 
provided for useinacar. 


Controlled by beams of light, this 
mechanical heart has no moving parts 


Harpooners 
Hunt Fish 
in Odd Boat 


FISH are har- 
pooned from a novel 
power barge used to 
negotiate the shal- 
low waters of bays 
and inlets off the 
coast of Florida. 
Powered by an out- 
board motor, the un- 
usual craft has a 
raised platform at 
the front, where fish- 
ermen, steadied by a 
metal railing, poise 
their harpoons for a 
lunge at their game. 
The barge is called 
a “prowler” because 
of its occasional 
nighttime voyages 

: . —— into narrow inlets in 
Being flat-bottomed, the boat can navigate shallow boys in search of fish search of giant rays. 
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Rubber Seaplane Pontoons 
Act as Shock Absorbers 


EAPLANE pontoons invented by Capt. 
S Ashley C. McKinley, former U. S. Army 
flyer, are made of rubber instead of the usual 
metal or wood. Inflated with air to a maxi- 
mum pressure of three pounds to the square 
inch, the pontoons are much lighter in weight 
than other types. According to the inventor, 
they act as shock absorbers when the plane is 
alighting or taking off 
from the waterand serve pi bbe, pontoons be- 
as bumpers if it hits a ing inflated with au- 
dock or drifting object. tomobile-tire pump 
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Book Ends Do Double Duty 
as Frames for Pictures 


300K END and picture frame are combined 

in one novel unit that has recently been put 

on the market. Made in either ivory or gold 

finish, the unit includes a sheet of clear glass 

to protect the photograph inserted in the 

frame. The glass is easily removed by push- 

ing it upward with the fingers and then 

grasping the bottom edge as it rises from 

~ ; the slot in which it rests. The photograph is 

ae acta removed in the same manner. A weighted 
A removable sheet of glass protects the photograph base holds the book end in place. 
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nor Nay th pee 1,500-Pound 
lifted off again, by ; = ’ 


hydraulic pressure ' ‘. — ‘ . Loads Carried 
on Hand Truck 


WITH a scientifically 
designed hand truck, one 
workman can handle 
loads up to three-quar- 
ters of a ton in weight. 
The novel feature of the 
carrier is a hydraulic- 
jack support which low- 
ers the burden to any 
desired angle. The oper- 
ator, by means of a foot 
pedal, stops the load at 
the angle at which push- 
ing it can be accom- 
plished best. When it has 
reached its destination, 
the burden is raised hy- 
draulically to an upright 
position. Thus heavy and 
awkward objects can be 
moved from one part of 
a factory to another with 
ease. The truck is partic- 
ularly valuable in news- 
paper plants. 


Air Blows Bags Open for Packing Ice-Cream Bars 


OWERED by a small electric motor, — 
. a novel air-blast machine opens trans- 

parent bags in which ice cream sticks, saaags sg 
bars, and other confection novelties are — 


wrapped. Eliminating the task of flip- Kg . il Cea CREA | to sti 


have 

attacl 
metal 
flashe 
in an 
the sé 
sixty 

juncti 


ping the containers open by hand, the —— . a 

machine is equipped with two air out- , The Better Kind 

lets so that two operators can use the al : 

device at the same time. A continuous . 

blast of air, produced by an electrically 

driven fan, pours out of each outlet to 

blow open the containers that are fed 

into the air stream from adjustable 

springs clips holding 

100 bags of any size 

up to seven inches in 

length. Made of alu- 

minum and steel, the 

bag opener weighs 

seventy-five pounds 

and in recent tests 

performed as much ; 

work as four men : sah Workers inserting ice-cream 
bars in bags blown open by 

air. Left, close-up of the 

fan-operated machine that 

, does away with inefficient 

use at the right. ; - hand opening of containers 





opening the contain- 
ers by hand. The 
machine is shown in 
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Walk-Testing Laboratory 
Checks Shoe Designs 


LECTRICAL contacts and high-speed motion 
picture cameras are being used by Dr. R. Pla- 
to Schwartz, of the University of Rochester, N.Y., 
to study the effect that various types of shoes 
have on the way we walk. With tiny metal disks 
attached to their shoes, subjects walk along a 
metal floor. Each time a disk touches, a light 
flashes on to record the duration of the contact 
in an apparatus called an “electrobasograph.” At 
the same time, movie cameras are recording from Dr. R. Plato Schwartz with the instrument that 
sixty to 110 pictures a second for study in con- records contacts of the feet with a metal floor 
junction with the electrically made record. in tests like the one seen in upper photograph 


Razor Spreads Shaving Cream 


COMBINING a safety razor and an applicator 
for brushless shaving cream, a new accessory 
for men simplifies shaving. The tube of cream is 
screwed into the head of the device. Squeezing 
the tube forces the cream out through a narrow 
opening on one side of the head so it can be 
spread evenly over the beard. The combination 
device is then turned over and used as a safety 
razor, the tube acting as the handle. Another 
type of applicator is equipped with a rubber 

As the tube is squeezed, cream comes out a slot ‘‘brush” for use with lather-producing creams. 
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DARE-DEVIL DRIVERS STRIVE FOR 


750 Miles an Hour 


T BONNEVILLE FLATS, in Utah, this 
year, three of the world’s greatest 
racing drivers will hurl roaring bul- 
lets on wheels down a straight black 

line stretching for thirteen miles across glit- 
tering, hard-packed salt. Capt. George Ey- 
ston, who last November rocketed to a world 
speed mark; John Cobb, a fellow Englishman 
with a string of records to his credit; and the 
famous American driver, Ab. Jenkins, all are 
bringing secretly built, superspeed machines 
to the dry lake bed close to Salt Lake City. 


tion of driving skill, the fifty-year-old speed 
king brought his six-ton machine safely to a 
halt after a front tire had burs’ as he was 
slowing down but still ripping across the salt 
flats at more than 250 miles an hour. Two 
years later, on the same straightaway, Ey- 
ston’s seven-ton Thunderbolt lifted the world 
mark to ,311.42 miles an hour. : 

This year, the redesigned Thunderbolt is 
expected to reach 350 miles an hour. The next 
goal is 400 miles an hour and the ultimate 
speed which motor men of today have set as 


It was on this natural 
speedway, in 1935, that 
Sir Malcolm Campbell's 
Bluebird first passed the 
300-mile-an-hour mark 
In a hair-raising exhibi- 
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ear, he ho 
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THAN SOUND : ee 
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The streamline prow 
of Ab. Jenkins's 
"Mormon Meteor" 
has cut the air to 
carry the American 
ace driver to more 
than 100 endur- 
ance marks. This 
cor, it is said, is 
serving as a model 
for Jenkins's entry 
in th test f . 
cit nad adate —— kings are slated to attempt to-boost 
; the record nearer this goal. All but Sir Mal- 

colm Campbell are scheduled to try their pine 

latest speed creations on the open flats of lang 

Utah's Bonneville Salt Beds. Ac- send 

cording to the experts, one of ay | 

these three should succeed in Ti taine 

speeding across the plains at bet- briti: 

ter than 350 miles an hour—with ho 

the 400 mark a possibility.in 1939. a 

tes 

oto 
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What will be the greatest speed man will ever 
attain on land? From the four super-speed ex- 
perts—John Cobb, Ab. Jenkins, Captain George E. T. this 
Eyston, and Sir Malcolm Campbell—comes the unani- mete! 
mous answer, ‘there is no limit." They believe that treme 
750 miles an hour, faster than the speed of sound, pace’ 
should be entirely possible} fal 


As this issue goes to press, three of these withi 
vane 

Ca 
enki 
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apt. George Eyston's "Thunderbolt," in which the Briton hung 
up a land-speed record of 311.42 miles an hour in 1937. This 
year, he hopes to boost the mark nearer to the 750-mile goal 


their mark is twelve miles a 
ninute, 750 miles an hour— 
pace faster than the speed 
f sound! 
Will drivers ever attain 
this goal? Will men and 
metal be able to endure the 
tremendous strains of such a 
ace? In a word, is the goal 
fantastic dream or is it 
within reach of scientific ad- 
vance? 
Campbell, Eyston, Cobb, 
enkins—the men who have 
enetrated farthest into the 
langerous realms of super- 
veed—all believe that some 
iy such a pace will be at- 
iined. Reid A. Railston, the 
ritish engineering genius 
ho built Campbell’s Blue- 
rd and recently tuned up his 
test creation, Cobb’s twin- 
otored machine, agrees. 
When this mark is reached, and some driver car screeching along close to the ground? 
the future flashes over a measured mile in This is the big question designers are de- 
e seconds, what sort of a machine will he __ bating today. 
er? Will it be a ponderous giant battering Campbell’s record-smashing Bluebird was 
; way through tremendous air pressures by more than twenty-eight feet long and Ey- 
ute force, or will it be some powerful midget _ston’s twenty-four-cylinder Thunderbolt tips 
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the scales at seven tons. The driver describes 
this metal monster as “the craziest car ever 
built.”” And, recently, Campbell declared: “I 
am of the opinion that the future record- 
breaking car will be built much lighter than 
the existing holder of the title.’’ Most experts 
agree. The trend seems to be toward smaller, 
more compact entries for the superspeed 
crown. 

The new machines constructed for Cobb 


er 


and Jenkins are both much smaller than the 
3,250-horsepower Thunderbolt which Eyston 
is driving again this year. Because such ma- 
chines represent an investment of $100,000 or 
more, the details of their construction are 
carefully guarded secrets. 

However, some months ago, Cobb told the 
writer that his car would be a twin-motored 
vehicle with a streamline turtle-shaped body, 
Two Napier engines, totaling 2,500 horse- 

power, will drive 
it. This total is 750 
short of that of 
Eyston’s Rolls 
Royce power 
plants. 

True to the creed 
of the speed fra- 
ternity—that each 
new racer will test 
some development 
for the advance- 
ment of everyday 
motoring—Cobb is 


In this odd “turtle 
car," John Cobb, also 
an Englishman, . may 
take the world's speed 
laurels away from his 
fellow countryman. |t 
is a smaller car than 


Eyston's "Thunderbolt" 
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using a four-wheel drive. Campbell’s 
Bluebird ran along on six wheels. Ey- 
ston’s Thunderbolt uses eight. Cobb’s 
new machine has only four. But all aid 
in driving the car forward. One Napier 
engine is coupled to the rear pair of 
wheels, the other to the front pair. 
The American entrant for world 
speed honors, Ab. Jenkins, has had his 
racer under construction for almost two 
years. In a remote garage, the where- 
bouts of which have been kept secret, 
has been assembled behind closed 
doors. This much, however, the writer 
has learned about Jenkins’ activity: He 
is been successful in obtaining help 
from the Government in the form of 
one of the experimental high-speed air- 
plane engines which the U. S. Army has 
en testing. 
The machine Jenkins will drive will 
patterned after his famous Mormon 
Meteor, the machine with which he set 
a string of endurance-speed records at 
Bonneville in 1936 and 1937. When his 
latest racer rolls out on the packed salt 
of the flats, it will be the first American 
superspeed entry since 1929. In that 
year, a novice driver, Lee Bible, while 
empting to beat Sir Henry Sea- 
grave’s 231-mile-an-hour record, lost 
control of his White Triplex, powered 
wth three Liberty motors. The ma- 
cline ran amuck, smashed itself into a 
ss of wreckage, and killed Bible and 
a 1ewsreel cameraman. 
‘hat accident occurred at Daytona 
Beach, Fla. This ten-mile strip of 
ta vny sand formed the world’s premier 
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‘Mormon Meteor" flash- 
ing byin along-distance 
run. Below, Ab. Jenkins 
and Babe Stapp, his re- 
lief driver, studying a 
course charted ona map 


Rolling out onto the level expanse of Bonneville Salt 
Flats—after another endurance record. In this rear view, 
the “Mormon Meteor’ resembles an airplane fuselage 
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At top, a driver's 
manager and an 
official watchas a 
car races against 
time. Above, the 
intricate timing 
apparatus that 
records speed 


Mechanics, strip- 
ped to the waist, 
bend over a sen- 
sitive instrument 
that shows wheth 
er a racer's tires 
have beenheated 
to the bursting 
point in the run 
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speedway for more than thirty years. It was at 
Daytona, in 1903, that Alexander Winton took his 
first crack at the one-mile record, covering the dis- 
tance at the rate of sixty-eight miles an hour. From 
then on, Daytona Beach was the center of super- 
speed activity. It was there that Tommy Milton 
reached 156 miles an hour in 1920; that Sir Henry 
Seagrave rode in his Golden Arrow at 231 miles an 
hour in 1929: that Sir Malcolm Campbell reached 
245 in 1931, 253 in 1932, 272 in 1933, and, finally, 
276 in 1935. 

By that time, superspeed cars had outgrown the 
Daytona strip. They needed more room to come to 
a stop after their thundering assaults upon the rec- 
ord. While the maximum run on the Florida beach 
is about ten miles, a thirteen-mile straightaway is 
provided by the dry lake bed at Bonneville. Here 
the coarse salt, left behind when the water dried up, 
is packed until it forms a smooth surface almost 
as hard as ice. 

Down the center of this isolated stretch, work- 
men have painted a straight black line, eight inches 
wide. Drivers, aiming their streaking machines 

along this line, have six miles in 
which to gain maximum speed. 
Then, they flash across the 
measured mile. 
Since 1927, the world’s record 
has risen from under 200 to over 
300 miles an hour. At this 
rate, it is possible that this 
generation may see the au- 
tomotive engineers’ dream 
come true—land machines 
that can coveramile with 
the speed of sound! 
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Scales Tell Fish’s Life History 





A Bureau of Fish- 
eries expert 
delves into a 
fish's past by ex- 
amining a photo- 
graph of a scale 


Below, a scale as 
seen through a 
microscope, show- 
ing rings that re- 
veal fish's growth 


INGS appearing on the scales of fish are 
now being made to reveal important 
facts concerning the life histories of in- 

vidual fish specimens, much as the rings 
und in a tree trunk tell the story of the 
ee’s growth and age. In a method worked 
it by scientists of the United States Bureau 
Fisheries, Washington, D.C., fish scales 
examined under powerful microscopes, 
d their images are projected in enlarged 
rm on a screen by transferring the fish- 
ile pattern to celluloid slides. This is done 
softening a celluloid strip, either by mois- 
ing its surface with an alcohol solution, or 
inverting it over the mouth of a bottle 
itaining acetone so that the rising vapors 
ne in contact with the slide. A scale that 
; been thoroughly dried is then placed on 
softened celluloid surface and inserted 
ween the dies of a press of the type used 
ipplying official seals to legal papers. By 
lying the scale as projected from the slide 
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onto a screen, scientists can determine the age 
of the fish, its approximate length at any spe- 
cific year of its life, and also exactly how 
much its length increased during any one- 
year period. The age is established by count- 
ing the number of rings on the scale, while its 
length in any given year is computed with 
the aid of measurements on a scale taken 
from a fish of the same species whose length 
is definitely known. Such information is of 
value to the Bureau of Fisheries in studying 
the habits of fish and preparing data for the 
benefit of commei.ial fishermen. 


Fish-scale slides for projection. They are made by 
pressing the scales into softened celluloid strips 
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A Fascist party leader clearing a hedge of bayonets in a test at Rome 





Bayonet Dive Is 
Physical Exam 


DIVING over a hurdle 
formed by rifles stood in a 
row with fixed bayonets was 
one of the stunts tried by 
Italian government officials 
to demonstrate their physi- 
cal fitness to Premier Mus- 
solini at a recent gymnastic 
exhibition held in Rome. 
Several Fascist party chiefs 
were injured when they 
failed to clear the bayonet 
barrier, while others were 
slightly burned while at- 
tempting to leap through 
blazing hoops. 


Trailers May Get 
Roof Gardens 


TRAILER tourists of the fu- 
ture will be able to gather 
vegetables from gardens on 
the tops of their rolling 
homes, according fo a pre- 
diction made recently by 
Carleton B. Ellis, famous in- 
ventor, who has been con- 
ducting researches in the 
growth of plants in chemi- 
cal solutions. 


British Marksman Uses Novel Firing Position 


TO OBTAIN greater accuracy in shooting, This necessitated the odd firing position 
one contestant in a recent target match held shown below, in which the marksman lies on 
at Bisley, England, mounted his rear sight on his back, supporting his gun with his knee 
an upright fitted to the end of his rifle butt. and his head with his arm. 
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If rifle shooting is too strenuous for you, try this Britisher's method of using a rear peep sight 
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Can You Guess 
What This Is? 
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T FIRST glance, this remarkable picture suggests a 
black spider lurking in its web. But, in reality, it is 
Ernst Udet, famous German stunt flyer, photographed from 
above by an automatic camera attached to the top of his 
parachute, as he descended after a leap from his plane. 
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Phonograph records 
provide the singing, 
orchestra music, and 
dialogue, while a mi- 
crophonecan be used 
for incidental effects 


A string operates the 
,tiny singer's mouth; 
metal rods are used 
to move her hands 


Jack Coombs manipulates the tail-coated 
leader who conducts the puppet orchestra 


Puppet Orchestra 
Accompanies 
Tiny Blues Singer 


IGHT mechanical musicians per- 
= form realistically in a puppet or- 

chestra constructed by Jack 
Coombs, New York City designer and 
lighting engineer. Instead of control- 
ling movements of the doll performers 
with black-silk strings from a con- 
cealed bridge above the stage, Coombs 
uses thin metal rods and places the 
marionette operators below the stage, 
with the puppet control rods running 
up through small holes in the stage 
floor. Square peep holes are provided 
so that the operators can observe the 
puppets in action. Specially prepared 
high-fidelity phonograph records pro- 
vide all the orchestra music, singing, 
sound effects, and dialogue through a 
loudspeaker system, thus removing 
this burden from the puppet operators. 
For added dialogue or special sound 
effects, however, operators can cut in 
on the recorded programs by means 
of a crystal-type microphone mounted 
in the compartment under the stage. 
The use of rods instead of overhead 
strings, it is claimed, allows elaborate 
lighting and scenic effects to be used, 
and results in a more natural and less 
jerky movement of the marionettes. 
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Mirror Shows Divers 
If “Coast Is Clear’ 


HEN diving from a high platform projecting 

out over the water, it is often difficult to see 
whether anyone is swimming on the surface near 
the spot where a diver will enter the water. To re- 
move this hazard, officials at a Swiss bathing resort 
set up the large mirror pictured above and at the 
right. Divers can now glance in the mirror before > Tae,! 
leaping from the platform to make sure they will s™ 


not land on anyone in the water. 


OLLAPSIBLE SUNSHADE 
EXTENDED FROM , 
HOUSING 


Bathers using the slot- 
machine beach umbrella 
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UMBRELLA 
iN CLOSED 
POSITION 





" ELECTRIC MOTOR 
‘ AUTOMATICALLY 
’ OPENS AND CLOSES 


UMBRELLA 
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Projecting to one side, the mirror gives a 
clear view of water at the base of tower 


Coin-in-a-Slot Umbrella 
Designed for Beaches 


OPENING automatically when a coin is in- 
serted in a slot, a mechanical beach umbrella 
devised by a California inventor folds up at 
the end of the period paid for. Electricity 
supplied through a cable buried in the sand 
supplies current for the mechanism housed in 
the base, which forces the umbrella out of a 
tubular housing and then draws it back in 
again after a predetermined time. The tubu- 
lar umbrella standard is mounted on a ball- 
and-socket joint so that it may be turned or 
tipped at any angle to shade the user from 
the sun. 
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jtiny singer's mouth; 
metal rods are used 
_ to move her hands 





First modeled in clay, the figures are cast in a prepa- 
ration of beeswax and resin and then bent into the 
desired shape. Details are added with heated steel tools 


A preliminary sketch 
of the complete model 
Indian village serves 
as a guide for making 
and placing the care- 
fully modeled pieces 


After the figures are 
painted, parts repre- 
senting clothing are 
given the appearance 
of soft, white buck- 
skin by applying tal- 
cum powder, which is 
then wiped off. Here 
this treatment is be- 
ing given to a skirt on 
an image of a squaw 
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MOLDED FOR 
MUSEUM 


More than 100 fig- 
ures like the Ute 
warrior at right will 
be put on ae | 



















Putting on the finery. Gilded bird- 
shot gives a realistic imitation of 
the hawks’ bells worn by the women 
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Three model makers at work at the Colorado State Museum in Denver, fashioning 
figures for the miniature exhibit. Three different stages of the work are seen 


OR more than a year, 

artists at the Colo- 

rado State Museum 
have been creating tiny 
but accurate wax models 
of Indians. More than 100 
of the figures will be 
combined to portray the 
Scout Dance of the Utes, 
in one of a series of ex- 
hibits of Indian life. Pho- 
tographs on these pages 
show how the craftsmen 
produce a model, using 
such strange accessories 
as pinheads, sparrow 
feathers, bird shot, and 
buffalo hairs. 
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A brave with a rattle. Painted pin- 
heads represent bone hair ornaments 


English sparrows furnish "eagle 
feathers" for the warriors. The 
tiny plumes are painted by hand 


Buffalo hair, plucked from an old robe, 
being braided for the heads of the fig- 
ures. It closely resembles Indian hair 


At left, a worker is putting the 
finishing touches on a model of a 
medicine lodge. Tiny cuts in the 
papier-maché cover simulate stitches 
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Portable Emergency Dam Can Be Set Up by One Man 























This dam can be put up quickly in an emergency 
to keep flood waters out of a highway underpass 


OLDING compactly into a storage cham- 

ber when not in use, a portable dam in 
Sacramento, Calif., protects a highway under- 
pass from flood waters in case of an emergen- 
cy. Made of aluminum-alloy units, the dam 
is set up in front of the underpass by mount- 
ing individual aluminum sections on A-shaped 
frames spaced across the roadway with their 
rear legs braced in re- 
cesses built into the 
pavement. Special rub- 
ber strips seal the joints 
between the dam sections 
to prevent leaking. Al- 
though each aluminum 
unit is light enough that 
it can be set into place 
by one man, the com- 
pleted dam is sufficiently 
strong to withstand a 
load of 650 pounds to the 
square foot against it at 
the bottom, according to 
its designers. 





illuminating bulbs are powered by the car's battery 
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The supporting framework in place. Oval shows the complete dam taken 
apart and stowed away in the concrete storage chamber built into the wall 


Lighted Make-up Mirror 
Fits Glove Compartment 


MOUNTED inside the glove compartment on 
the dashboard panel of an automobile, an illu- 
minated mirror is a handy accessory for 
women motorists. Hinged brackets allow the 
glass to be swung back into the compartment 
when it is not in use, and hold it in a conven- 
ient position when it is needed. Two light 
bulbs set into the frame are powered by the 
car battery, and give enough light for apply- 
ing make-up or for reading road maps at 
night. The device can be installed in any car 
having a glove compartment. 
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Soldiers of the 18th U.S. 
Infantry trying out the 
new service arm, which 
fires four times as fast 
as the Springfield rifle 
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‘U. 4 Army Gets mine Fast-Firing iifantty Rifle 


REPLACING the Springfield-type rifle, a new 
firearm which is semiautomatic in operation 
is soon to be introduced as standard equip- 
ment for infantrymen in the United States 
Army. The new rifle, which is shown being 


tried out by soldiers of the 18th Infantry in 
the photograph above, will fire at the rate of 
sixty rounds a minute, four times as fast as 
the present Springfield rifle which has been 
in use for a number of years. 
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Sergt. C. J. Campbell of the New Jersey State Police examining 
a marijuana plant raised for use in identifying illegal crops 
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Cops Grow Marijuana 
for Rogues’ Gallery 


STATE police in New Jersey have 
taken over the cultivation of a 
small crop of marijuana, the illicit 
narcotic weed which is rolled into 
cigarettes known as “reefers.” 
Three marijuana plants, grown 
from seeds imported into the state 
by special permission of Federal 
authorities, have been raised by 
Miss Jessie G. Fiske, state seed an- 
alyst, in a greenhouse of the State 
Agricultural Experiment Station at 
Rutgers University, New Bruns- 
wick, N.J. One plant was turned 
over to each of three troops of the 
New Jersey State Police so that 
officers might familiarize them- 
selves with its appearance and thus 
be able to spot patches of it under 
illegal cultivation within the bor- 
ders of the state. Miss Fiske and 
Sergt. C. J. Campbell are shown at 
left examining one of the plants. 
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Scientist Talks Over 135-Foot Flash-Light Beam 


An electric-heater reflector catches 
light-beam messages sent from a com- 
mon flash light as seen at the right 


N ORDINARY flash-light bulb pro- 
vides the light source in a new sys- 

tem of communication in which a beam 
of light transmits the voice, just devised 
by G. Mosteller, University of Southern 
California physicist. Sound picked up by 
a microphone is transformed into high- 
frequency electrical impulses that act on 


Trailer Carries lron-Lung Tourist 


ALTHOUGH confined within an “iron lung” respirator since 
he was attacked by a serious illness,‘Fred B. Snite, Jr., of 
Chicago, Ill., plans to take a sight-seeing tour of the country 
in the specially designed invalid trailer pictured below. From 
his respirator in the trailer, Snite will be able to view the 
countryside through a group of mirrors and periscopes. 


the bulb filament. A conven- 
tional electric-heater refliec- 
tor picks up the fluctuating 
light beam and concentrates 
it on a photo-electric cell, 
which transforms the light 
radiations into electric im- 
pulses and feeds them to a 
reproducing apparatus where 
the original sounds are re- 
created. Mosteller has talked 
over the flash-light beam in 
broad daylight for distances 
up to 135 feet between light 
source and receiving unit. 


e,* 
* Le 





Special trailer built for iron-lung patient. Inset shows one of the mirrors installed for sight-seeing 
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Speedy Camera Car Used in Filming Night Movies 


OTION-PICTURE scenes showing auto- 

mobiles racing along highways or city 
streets at night are photographed from the 
novel camera car shown above. Capable of at- 
taining a speed of ninety miles an hour, the 
unique vehicle supports a battery of high- 
powered arc lights drawing current from a 
generator geared to the car’s motor. Flexible 


Slide Track Saves Books 


ATTACHED to a 
bookshelf, a novel 
mechanical holder 
makes it unneces- 
sary to grip a volume 
by its top edge to 
slide it out from oth- 
er books, thus pre- 
venting book edges 
from becoming torn 
or soiled. When a 
small handle on the 
accessory is pulled, 
the book slides out 
on a moving rail 
where it can easily 
be grasped by the 
back for removal 


A finger placed under 
from the shelf. 


the tab slides book out 
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hoses connected to vacuum apparatus suck 
the smoke from the carbons in the arc lights 
away from the range of the camera. Camera- 
men at the rear of the truck talk to the driver 
by telephone, while colored lights transmit 
signals to the following cars being photo- 
graphed. The camera car is rented out by its 
owner to many Hollywood studios. 


Novel Face-Powder Holder 


CONSTRUCTED in the shape of a conventional 
lipstick, a new pocketbook container for face 
powder dispenses a supply when one end is 
pressed against a handkerchief or powder 
puff. Available in a large selection of colors, 
the powder “cartridge” is self-closing, holds 
a week’s supply of powder, and can be refilled. 
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Daddy’s Gone 
a‘Fishing 


INDING the baby doesn’t cramp the style of this 
Florida angler. With a lightweight canvas seat 
rigged up to strap on his back, and a parasol attached to 
one of the shoulder bands, he has both hands free to fish 
from his perch on a pier in Biscayne Bay at Miami. 
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How About a Nice Rattlesnake Steak 


from This Florida Reptile Ranch? 


world’s strangest industries is operated by 

George K. End. He cans rattlesnake meat and 
ships it all over the world. Orders have come in from 
as far away as Ireland, India, China, and Australia. 
The meat, which resembles salmon, is served either 
hot or cold. So far, End has disposed of more than 
10,000 cans.. It is served regularly in one Chicago 
club and it is available 
on dining cars of a rail- 
road running through 
the Southwest. Many 
orders come in by tel- 
egraph, and the meat 
travels to its destina- 
tion by air mail. In 
addition to the canned 
product, End sells 
“snake snacks,”’ small 
pieces of smoked rat- 
tlesnake “ham.” The 
unique business began 
when End invested all 
his money in a cattle 
ranch near Arcadia 
during the Florida 
boom. Diamond-backs 
killed off his stock as 
fa... _.. ae turned them 
loose in the palmetto- 


F ven miles east of Arcadia, Fla., one of the 


A Food Extraordinary 
A ere 
"Packed Solely 
by 


A can of rattlesnake 
meat and, below, an- 
other product called 
“snacks'—pieces of 
smoked reptile "ham" 





covered fields. So he 
began cashing in on 
the snakes. Besides 
meat, he selis rattle- 
snake hides, venom, 
snake oil, vertebra ear- 
rings and charms, 
and live reptiles. 








George K. End, owner 
of the odd business, 
handling future rep- 
tile cutlets ‘on the 
hoof.'' Below, he is 
preparing a batch of 
meat for canning in: 
a big pressure cooker 
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There is just one fact, blended with considerable foolishness, in each of the items below. Jot 
down the letter corresponding to the answer you select. Then check your results on page 250 





1 If you hold a box camera too close to the 

subject, the picture will be (a) overexposed 
(b) fogged (c) lacking in contrast (d) out of 
focus. 


2 Amnesia is (a) a wholesale pardon for 
political prisoners (b) a shrub bearing 
handsome yellow flowers (c) loss of memory 
(d) a mineral used for heat insulation on 
steam pipes. 


3 Warships attack enemy submarines with 
(a) space charges (b) depth charges (c) 
booster charges (d) cover charges (e) cav- 
alry charges. 


A It is customary to mark the positive ter- 
minal of a piece of electrical apparatus 
with a (a) five-pointed star (b) swastika (c) 
broad arrow (d) plus sign (e) zigzag symbol 
of a thunderbolt (f) skull and crossbones. 


5 One of the most,poisonous snakes of this 
hemisphere is the deadly (a) fleur-de-lis 
(b) mal de mer (c) fer-de-lance (d) pomme 
de terre (e) chemin de fer. 


6 If two sides of a three-sided figure are 
equal, it is called (a) a scalene triangle 
(b) am isosceles triangle (c) a spherical tri- 
angle (d) an eternal triangle. 


7 “Stannic” means (a) divided into stanzas 
(b) related to tannic acid (c) obtained 
from stones (d) containing tin. 


To revive a person who has nearly 

drowned, it is often necessary to apply 
(a) hydrotherapy (b) artificial respiration 
(c) a tourniquet (d) antitetanus injections. 


9 The Jukes are (a) a popular team of radio 
entertainers (b) the only living descend- 
ants of the Vikings (c) a turbulent minority 
of a central European country (d) a cele- 
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brated family of imbeciles and criminals to 
whom students of heredity have given this 
fictitious name. 


@) Electricity is measured in units named 
after (a) Greek gods (b) signs of the 
zodiac (c) scientists (d) musical notes. 


1] A diet that is lacking in vitamin B, such 
as one consisting largely of polished rice, 
often leads to (a) hara-kiri (b) beriberi (c) 

jujutsu (d) gutta-percha (e) mah jong. 


] 2 In a vault at Paris, France, reposes a 
bar of precious-metal alloy known as 

the (a) standard meter (b) gold standard (c) 

standard of living (d) double standard. 


13 Pairs of hues like red and green are 
called (a) primary colors (b) comple- 
mentary colors (c) interference colors (d) 
tempera colors. 


] A Scholars have tried to devise languages 

that will be understood everywhere, of 
which the best-known is called (a) Esperanto 
(b) Doric (c) Pictish (d) Anzac (e) Futura. 


15 “Vapor lock” is the name given to a 
(a) time lock operated by the evapora- 
tion of a volatile liquid (b) cause of trouble 
in gasoline motors (c) chamber for entering 
and leaving a gasproof air-raid shelter. 


1 You don’t need a lens if you use a (a) 
reflecting camera (b) miniature camera 
(c) view camera (d) pinhole camera. 


17 The symbol that chemists use for sodium 
is (a) S (b) pH (c) Na (d) CQ. 


] 8 To find out how deep the water is, sailors 
(a) open the sea cocks (b) shoot the sun 
(c) heave the lead (d) splice the main brace. 


19 A diopter is (a) a realistic model of a 
scene (b) a flying machine that can 
ascend vertically (c) the power of a lens that 
has a focal length of one meter (d) a beauti- 
ful microscopic plant. 


20 Copper sulphate is also known as (a) 
rhinestone (b) moonstone (c) loadstone 
(d) rottenstone (e) bluestone. 
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d) HERONS SERVE AS ANIMATED TOOTHPICKS FOR 
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COMBINATION FLOOR LAMP 
Although it looks like an ordinary floor 
lamp, this lighting fixture boasts a built- 
in electric fan and a special insect trap 


JUICER-MIXER 
Fruits, vegetables, 
and meats are re- 
duced to tiny par- 
ticles and mixed 
into beverages or 
liquid dishes by 
the motor-driven 
agitator of this 
electrical device 









































PINCHPROOF MOUSE TRAP. There is 
no risk of pinching the fingers in setting 
the safety mouse trap pictured above. 
A hole in the base makes it possible to 
push the bait holder into place from below 











-- GAS-BURNER COVER. Placed over 

_ | the burners of a gas stove, asbestos . 
covers concentrate the heat and are 
‘said to effect considerable savings 
in fool bills, 1 ts.alio cletied that” 

they prevent overheated kitchens — 
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FRUIT CORER. A 

fruit are performed by an improved fruit corer. The tubular 
bottom takes out the core, while a removable knife blade 
sections the fruit and separates the meaty part from the rind 








VERSATILE SHOWER CURTAIN. Made 
of fluffy, water-repellent material, a new 
shower curtain may also be worn as a beach 
cape as shown above, and serves equally well 
as a beach towel. It comes in an oiled-silk 
envelope for convenience in use at the shore 















































Gus 


GIVES A 


WATER 
CURE, 


US WILSON, busy in the f 
shop of the Model Ga- 
rage, heard the tele- 
phone in the office ring, 

and Joe Clark, his partner, an- 
swer the call. Then Joe called to 
him. 

“Hey, Gus! Job for the tow car. 
Fellow in a black coupe, in front 
of Johnson and Frederick’s fac- 
tory. Says he’s run his battery 
down trying to get started, but 
can’t get his engine to turn over. 
Have to pull him in.” 

“All right!” Gus shouted back 
at him. Then he turned to Harry, 
the promising young mechanic. 

“You go get him.” 

Twenty minutes later he heard 
the tow car stop outside the shop 
door, and went out to see what 
particular variety of grief it had 
dragged in. 

Seated in the towed coupe was a business- 
like-looking young man with a puzzled ex- 
pression on his face. Gus’s quick glance took 
in a pile of advertising literature on the ledge 
back of the seat, which confirmed his impres- 
sion that the new customer was a salesman. 

“Hello,” he said cheerily. ‘““‘What’s wrong?” 

“You tell me!” the young man replied, get- 
ting out of his car. “My bus ran all right this 
morning. But when I came out of Johnson 
and Frederick’s, where I’d been for a couple 
of hours figuring a job, and stepped on the 
starter—nothing happened. I kept on step- 
ping on it, but couldn’t get the engine to turn 
over. You know how it is—you keep thinking 
that the next kick will do the trick, and then 
the first thing you know your battery’s down. 
Mr. Johnson came out just then, and sug- 
gested that I phone you.” 

“He’s a customer of ours,” Gus said. 
trouble with your car lately, eh?” 

“Two or three mornings ago,” admitted the 


“No 
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young man, “it gave me a battle before I got 
it started. Couldn’t get the engine to turn 
over—pretty much like today. But after a 
dozen or so tries she began to buzz, and I 
didn’t have any more trouble until this after- 
noon. I know a little something about elec- 
tricity—sell electrical fixtures—so I checked 
up on the wiring. It seemed O. K.” 

When the car had been rolled into the shop, 
Gus raised the hood, sniffed a few times, and 
then uncapped the radiator filling pipe and 
squinted down it. ‘““‘Water seems a little low,” 
he remarked. “Better fill her up, Harry.” He 
turned to the customer. “Been using any 
more water than usual, Mr.—Mr.—?” 

“Joe Kent is my name,” the young man 
said. ‘“‘Yes, now that you mention it, I think 
that for the past week or so I have been using 
a little more than I usually do.” 

Gus hummed tunelessly under his breath 
as he watched Harry hose a quart or so of 
water into the filling pipe. 
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Gus raised the hood, sniffed a few times, 
and then uncapped the radiator filling pipe 
and squinted down it. Water seems a little 
low," he remarked. "Fill her up, Harry." 



























































» By MARTIN BUNN 


Harry—help me get the head off it.” 

When they had removed the head, 
Gus peered into the cylinder. “Full 
of water that’s leaked in from the 
water jacket through a broken gas- 
ket,” he said. “Take a look, Mr. 
Kent—you too, Harry. This is 
something that doesn’t happen so 
very often. See why you couldn’t 
get your engine to turn over, Mr. 
Kent ? When you went into Johnson 
and Frederick’s, it happened that 
your engine stopped just as the 
piston of this cylinder was starting 
its compression stroke. While you 
were in there, the cylinder had time 
to fill up with water. When you 
stepped on your starter, the resist- 
ance of the water in the cylinder 
kept the piston from moving, so 
naturally the engine couldn’t start.” 

“Well, that’s a new one on me, 
and I’ve driven quite a few thou- 
sand miles,” Kent admitted. “Never 
even heard of it happening before. 
You’ve lived up to your reputation as a trou- 


ble-shooter, Mr. Wilson—but, say—how long 
is this job going to take? Can you get me 
rolling in an hour?” 
“We sure can,” Gus said. ‘We'll have to 
got put in a new gasket, drain your oil—there’s a 
‘urn “Ever notice any white vapor coming out _heck of a lot of water in it now—flush out the 
ra of the exhaust?” was his next question. engine, and fill her up with fresh oil. But we 
I “Haven't noticed it,” said Kent. won’t be more than an hour doing it. Just 
ter- “Or water on your garage floor?” asked _ step into the office, and my partner will make 
lec- Gus. you comfortable while you’re waiting. You 
‘ked “Well, I’ve noticed a little water on the might even use your time trying to sell him a 
floor now and then,” Kent replied, “but I couple of desk lamps—goodness knows we 
hop, never bothered to see where it came from.” need them!” 
and Gus pulleg out the bayonet-type oil gauge “What I don’t understand about this job,” 
and and peered at it. Then he looked at Kent and Harry said, as he started to fit a new asbestos- 
ow.” grinned. “Your trouble isn’t very serious,” lined copper gasket, “is how he could get his 
He he said. “Just a blown cylinder-head gasket.” car started the other morning, when he 
any “Cylinder-head gasket?” echoed Kent. couldn't get it started today.” 

. “Why, what has that to do with my not being “That’s easy,” Gus told him. “Probably 
man able to get started?” this old gasket has been leaking for a couple 
nink “T’ll show you,” Gus assured him. He be- of weeks orso. This Kent isn’t a very notic- 
sing gan to take out spark plugs, looking closely ing sort of fellow, or the performance of his 

at each before he laid it aside. After he had engine would have put him wise to the fact 
sath examined the fourth, he held it out and Kent’ that there was a compression leak in one of 
> of saw that several drops of water glistened on the cylinders. But the water that leaked into 
it. “This cylinder is the baby that’s making’ this cylinder from the water jacket didn’t 
all the trouble,” Gus told him. “Come on, _ affect the starting of his car except when he 
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"When | stepped on the starter, nothing hap- 
pened. Mr. Johnson suggested that | phone you.” 


had stopped the engine just as the piston of 
this particular cylinder was starting its com- 
pression stroke, and then let the car stand 
long enough for the cylinder to get pretty well 
filled up with water. 

“That’s what happened when he had his 
first trouble a few mornings ago. But that 
time two things made it possible for him to 
get started after a while. 

“One of those things was that the cylinder 
hadn’t completely filled with water—probably 
because the piston had partly completed its 
compression stroke when he had cut off his 
engine. The other was that he had a good, 
lively battery. Every time he stepped on the 
starter the piston would advance a little 
against the water cushion, and force a little 
of the water out of the cylinder. It happened 
that before he had run his battery all the way 
down, he had forced out all of the water, so 
his engine started. Savvy?” 

Harry nodded. Gus watched him closely 
as he cleaned the faces of both the cylinder 
head and the cylinder block thoroughly, fitted 
the gasket carefully, and replaced the head. 
Harry hesitated for a moment, then went 
into the office and returned with a diagram 
which he consulted before he replaced and 
began to tighten the cylinder-head stud nuts. 

Gus nodded approval. “I’m: glad you re- 
membered that,” he said. “It’s always a good 
idea to tighten those stud nuts in the order 
that the manufacturer recommends. If the 
manufacturer doesn’t recommend any par- 
ticular order, start with the nuts at the cen- 
ter of the head and work outward, tightening 
the corners last. Draw the nuts down snugly, 
but not tightly. Then go over them, in the 
same order, a second and a third time. Be 
sure to get all the nuts to the same degree of 
tightness. If they are uneven the result may 
be expensive—a cracked head or even a dis- 
torted cylinder block. After the engine has 
been run long enough to get it thoroughly 
warmed up, tighten them again. And tell 
the customer to bring his car back after he 
has run it for a few hundred miles, so that 
you can give them a final tightening 

Right’ Harry said, as he went on with 
his job Here's another thing, Gus is there 
any way for water to get into a cylinder ex- 
ept through a leaking gasket” 


1S 


“Yes, there sure is,’ Gus told him. “As 
a matter of fact, first off I thought this was 
something else. Then I put two and two to- 
gether and decided it couldn’t be.” 

“Couldn’t be what?” asked Harry. 

“Couldn’t be a cracked cylinder. You see, 
when a cylinder cracks, it’s usually at a 
point where it’s been weak for some time, 
and when it goes, it goes. That lets in more 
water than just a tiny gasket leak, and mul- 
tiplies the troubles that Kent’s been having, 
many times.” 

“Suppose that spark plug hadn’t been wet, 
and you couldn’t see signs of moisture in 
any cylinder. How would you make sure 
that there was a leak?” ask the mechanic. 

“That’s not so hard,” replied Gus. ‘First, 
fill the radiator right up to the top. Then 
run the motor until it is thoroughly warmed 
up. Shut the motor off and crank it slowly 
by hand. As the piston comes up on the 
compression stroke in the cylinder that’s 
got a leak in it, it’ll force air through the 
place where the leak is into the water jack- 
et. If you squint down the radiator filler 
opening you'll see air bubbles if you watch 
closely.” 

“Gosh, Boss!” Harry exploded. 
do know all the answers!” 

“Wish I did,” sighed Gus, modestly. 

Kent’s car was ready on time, and he hur- 
ried on his way. Gus made out a time-and- 
material slip on the job, and took it in -to 
Joe Clark. 

“Ordered a couple of new desk lamps from 
that fellow,” Joe said. 

Gus grinned at him. “Soon as I looked at 
Kent, I knew he was a real salesman,” he 
said. ‘Well, I guess he got the best of this 
deal.” 

Harry had followed him into the office. 
“Say, Gus,” he demanded, “how did you get 
wise to the fact that Kent’s trouble was 
caused by water in one of the cylinders?” 

“Saw a few drops of water on the floor 
under his car after you got it into the shop.” 
Gus said. “It pays to use your eyes in this 
business, son!” 

“It sure does,” Joe Clark agreed. 
said Kent got the best of this deal, Gus. I’m 
not so sure about that. I used my eyes too 

saw that his tires weren't so good, and sold 
him a couple of new ones!” 


“You sure 


” 


“You 


When he heard the tow cor stop outside the shop 
door. Gus went te see wheat grief “” dragged " 
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PINCHPROOF MOUSE TRAP. There is 
no risk of pinching the fingers in setting 
the safety mouse trap pictured above. 
A hole in the base makes it possible to 
push the bait holder into place from below 


COMBINATION FLOOR LAMP 
Although it looks like an ordinary floor 
lamp, this lighting fixture boasts a built- 
in electric fan and a special insect trap 


JUICER-MIXER 
Fruits, vegetables, 
and meats are re- 
duced to tiny par- 
ticles and mixed 
into beverages or 
liquid dishes by 
the motor-driven 
agitator of this 
electrical device 











GAS-BURNER COVER. Placed over 
the burners of a gas stove, asbestos 
covers concentrate the heat and are 
said to effect considerable savings 
in fuel bills. It is also claimed that 
they prevent overheated kitchens 
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FRUIT CORER. All theee operations of preparing grape- 


t are performed by an improved fruit corer. The tubular 
ttom takes out the core, while a removable knife blade 
ctions the fruit and separates the meaty part from the rind 


FOUR-IN-ONE GRATER. Besides being useful for 
grating and dicing fruits or vegetables, this handy 
tool can be used as a strainer, as illustrated in 
one of the drawings. It also serves as a cooling 
rack for cakes, permitting free circulation of air 
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VERSATILE SHOWER CURTAIN. Made 
of fluffy, water-repellent material, a new 
shower curtain may also be worn as a beach 
cape as shown above, and serves equally well 
as a beach towel. It comes in an oiled-silk 
envelope for convenience in use at the shore 





Gus 


GIVES A 


WATER 
CURE 


US WILSON, busy in the 
shop of the Model Ga- 
rage, heard the tele- 
phone in the office ring, 

and Joe Clark, his partner, an- 
swer the call. Then Joe called to 
hi. 

“Hey, Gus! Job for the tow car. 
Fellow in a black coupe, in front 
of Johnson and Frederick’s fac- 
tory. Says he’s run his battery 
down trying to get started, but 
can’t get his engine to turn over. 
Have to pull him in.” 

“All right!”’ Gus shouted back 
at him. Then he turned to Harry, 
the promising young mechanic. 

“You go get him.” 

Twenty minutes later he heard 
the tow car stop outside the shop 
door, and went out to see what 
particular variety of grief it had 
dragged in. 

Seated in the towed coupe was a business- 
like-looking young man with a puzzled ex- 
pression on his face. Gus’s quick glance took 
in a pile of advertising literature on the ledge 
back of the seat, which confirmed his impres- 
sion that the new customer was a salesman. 

“Hello,” he said cheerily. ‘‘What’s wrong?” 

“You tell me!” the young man replied, get- 
ting out of his car. ‘“‘My bus ran all right this 
morning. 3ut when I came out of Johnson 
and Frederick’s, where I’d been for a couple 
of hours figuring a job, and stepped on the 
starter—nothing happened. I kept on step- 
ping on it, but couldn’t get the engine to turn 
over. You know how it is—you keep thinking 
that the next kick will do the trick, and then 
the first thing you know your battery’s down. 
Mr. Johnson came out just then, and sug- 
gested that I phone you.” 

“‘He’s a customer of ours,’’ Gus said. “No 
trouble with your car lately, eh?” 

“Two or three mornings ago,”’ admitted the 
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young man, “it gave me a battle before I got 
it started. Couldn’t get the engine to turn 
over—pretty much like today. But after a 
dozen or so tries she began to buzz, and I 
didn’t have any more trouble until this after- 
noon. I know a little something about elec- 
tricity—sell electrical fixtures—so I checked 
up on the wiring. It seemed O. K.” 

When the car had been rolled into the shop, 
Gus raised the hood, sniffed a few times, and 
then uncapped the radiator filling pipe and 
squinted down it. ‘“‘Water seems a little low,” 
he remarked. ‘Better fill her up, Harry.” He 
turned to the customer. ‘Been using any 
more water than usuad, Mr.—Mr.—?” 

“Joe Kent is my name,” the young man 
said. ‘‘Yes, now that you mention it, I think 
that for the past week or so I have been using 
a little more than I usually do.” 

Gus hummed tunelessiy under his breath 
as he watched Harry hose a quart or so of 
water into the filling pipe. 
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Gus raised the hood, sniffed a few times, 
and then uncapped the radiator filling pipe 
and squinted down it. "Water seems a little 
low," he remarked. "Fill her up, Harry." 


Ever notice any white vapor coming out 
the exhaust ?’”’ was his next question. 
Haven't noticed it,’”’ said Kent. 


Or water on your garage floor?” asked 


Well, I’ve noticed a little water on the 
r now and then,” Kent replied, ‘but I 
er bothered to see where it came from.” 
‘us pulled out the bayonet-type oil gauge 


peered at it. Then he looked at Kent and 
ined. “Your trouble isn’t very serious,” 
aid. “Just a blown cylinder-head gasket.” 
‘ylinder-head gasket?” echoed Kent. 
hy, what has that to do with my not being 
to get started?” 
(‘ll show you,” Gus assured him. He be- 
to take out spark plugs, looking closely 
ich before he laid it aside. After he had 
nined the fourth, he held it out and Kent 
that several drops of water glistened on 
This cylinder is the baby that’s making 
he trouble,’ Gus told him. ‘Come on, 
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Harry—help me get the head off it.” 

When they had removed the head, 

Gus peered into the cylinder. “Full 

of water that’s leaked in from the 

water jacket through a broken gas- 

ket,” he said. “Take a look, Mr. 

Kent—you too, Harry. This is 

something that doesn’t happen so 

very often. See why you couldn't 

get your engine to turn over, Mr. 

Kent ? When you went into Johnson 

and Frederick's, it happened that 

your engine stopped just as the 

piston of this cylinder was starting 

its compression stroke. While you 

were in there, the cylinder had time 

to fill up with water. When you 

stepped on your starter, the resist- 

ance of the water in the cylinder 

kept the piston from moving, so 

naturally the engine couldn’t start.” 

“Well, that’s a new one on me, 

and I’ve driven quite a few thou- 

sand miles,” Kent admitted. “Never 

even heard of it happening before. 

You’ve lived up to your reputation as a trou- 

ble-shooter, Mr. Wilson—but, say—how long 

is this job going to take? Can you get me 
rolling in an hour?” 

“We sure can,” Gus said. ‘We'll have to 
put in a new gasket, drain your oi!l—there’s a 
heck of a lot of water in it now—flush out the 
engine, and fill her up with fresh oil. But we 
won't be more than an hour doing it. Just 
step into the office, and my partner will make 
you comfortable while you’re waiting. You 
might even use your time trying to sell him a 
couple of desk lamps—goodness knows we 
need them!”’ 

“What I don’t understand about this job,” 
Harry said, as he started to fit a new aswestos- 
lined copper gasket, “is how he could get his 
car started the other morning, when he 
couldn't get it started today.” 

“That’s easy,” Gus told him. ‘Probably 
this old gasket has been leaking for a couple 
of weeks or so. This Kent isn’t a very notic- 
ing sort of fellow, or the performance of his 
engine would have put him wise to the fact 
that there was a compression leak in one of 
the cylinders. But the water that leaked into 
this cylinder from the water jacket didn't 
affect the starting of his car except when he 
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"When | stepped on the starter, nothing hap- 
pened. Mr. Johnson suggested that | phone you.” 


had stopped the engine just as the piston of 
this particular cylinder was starting its com- 
pression stroke, and then let the car stand 
long enough for the cylinder to get pretty well 
filled up with water. 

“That’s what happened when he had his 
first trouble a few mornings ago. But that 
time two things made it possible for him to 
get started after a while. 

“One of those things was that the cylinder 
hadn’t completely filled with water—probably 
because the piston had partly completed its 
compression stroke when he had cut off his 
engine. The other was that he had a good, 
lively battery. Every time he stepped on the 
starter the piston would advance a little 
against the water cushion, and force a little 
of the water out of the cylinder. It happened 
that before he had run his battery all the way 
down, he had forced out all of the water, so 
his engine started. Savvy?” 

Harry nodded. Gus watched him closely 
as he cleaned the faces of both the cylinder 
head and the cylinder block thoroughly, fitted 
the gasket carefully, and replaced the head. 
Harry hesitated for a moment, then went 
into the office and returned with a diagram 
which he consulted before he replaced and 
began to tighten the cylinder-head stud nuts. 

Gus nodded approval. “I’m glad you re- 
membered that,” he said. “It’s always a good 
idea to tighten those stud nuts in the order 
that the manufacturer recommends.. If the 
manufacturer doesn’t recommend any par- 
ticular order, start with the nuts at the cen- 
ter of the head and work outward, tightening 
the corners last. Draw the nuts down snugly, 
but not tightly. Then go over them, in the 
same order, a second and a third time. Be 
sure to get all the nuts to the same degree of 
tightness. If they are uneven the result may 
be expensive—a cracked head or even a dis- 
torted cylinder block. After the engine has 
been run long enough to get it thoroughly 
warmed up, tighten them again. And tell 
the customer to bring his car back after he 
has run it for a few hundred miles, so that 
you can give them a final tightening.” 

‘Right!"’ Harry said, as he went on with 
his job. ‘‘Here’s another thing, Gus—is there 
any way for water to get into a cylinder ex- 
cept through a leaking gasket?” 
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“Yes, there sure is,” Gus told him. “As 
a matter of fact, first off I thought this was 
something else. Then I put two and two to- 
gether and decided it couldn’t be.”’ 

“Couldn’t be what?” asked Harry. 

“Couldn’t be a cracked cylinder. You see, 
when a cylinder cracks, it’s usually at a 
point where it’s been weak for some time, 
and when it goes, it goes. That lets in more 
water than just a tiny gasket leak, and mul- 
tiplies the troubles that Kent’s been having, 
many times.” 

“Suppose that spark plug hadn’t been wet, 
and you couldn’t see signs of moisture in 
any cylinder. How would you make sure 
that there was a leak?” ask the mechanic. 

“That’s not so hard,” replied Gus. ‘First, 
fill the radiator right up to the top. Then 
run the motor until it is thoroughly warmed 
up. Shut the motor off and crank it slowly 
by hand. As the piston comes up on the 
compression stroke in the cylinder that’s 
got a leak in it, it'll force air through the 
place where the leak is into the water jack- 
et. If you squint down the radiator filler 
opening you'll see air bubbles if you watch 
closely.” 

“Gosh, Boss!” Harry exploded. 
do know all the answers!” 

“Wish I did,” sighed Gus, modestly. 

Kent’s car was ready on time, and he hur- 
ried on his way. Gus made out a time-and- 
material slip on the job, and took it in to 
Joe Clark. 

“Ordered a couple of new desk lamps from 
that fellow,” Joe said. 

Gus grinned at him. ‘Soon as I looked at 
Kent, I knew he was a real salesman,” he 
said. ‘Well, I guess he got the best of this 
deal.” 

Harry had followed him into the office. 
“Say, Gus,” he demanded, “how did you get 
wise to the fact that Kent’s trouble was 
caused by water in one of the cylinders?”’ 

“Saw a few drops of water on the floor 
under his car after you got it into the shop.” 
Gus said. “It pays to use your eyes in this 
business, son!”’ 

“It sure does,” Joe Clark agreed. “You 
said Kent got the best of this deal, Gus. I’m 
not so sure about that. I used my cyes too 

saw that his tires weren’t so good, and sold 
him a couple of new ones!”’ 


“You sure 


When he heard the tow cor stop outside the shop 
door, Gus went to see what grief it dragged in 
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The shoveller duck 
or spoonbill, as_ it 
is commonly called. 
On the preceding 
page Mr. Foster has 
shown the coloring 
he uses for whistler 
decoys. Below, how 
the body is roughed 
out with a hatchet 


The two-piece bodies are 
hollow, and the heads can 
be instantly removed for 


convenient transportation 





















Realistic 


WOODEN 


ecoys 


OODEN decoy making gives special 

satisfaction to those who like to con- 

struct their own articles of sporting 

equipment. In duck shooting there is 
no such thing as too many artificial decoys be- 
cause the bigger the display of decoys, the bigger 
the flock of wild birds it will attract. Singles and 
pairs may swing in to half a dozen artificial de- 
coys, but a flock of ten, generally speaking, rare- 
ly does so. 

These decoys have removable, interchangeable 
heads. The bodies can be packed much like stove 
wood, and the heads are carried separately in a 
box or bag. Any head, picked at random, will fit 
any body. 

The first step is to get out a full-size working 
drawing. Decoys should be at least as large as the 
species of duck they are made to imitate. For 
practical purposes, in fact, they should be larger 
so as to be more easily seen at a distance. A 
twenty-five percent oversize seems to work out 
about right. 

The chief difference in decoys to represent cer- 
tain species lies in the shape and relative size of 
the heads. The canvasback has its high-crowned 
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ad and long, roached bill. The pintail, black, 
nd mallard have more gracefully arched 
ads with bills of normal length. Whistlers 
\merican golden-eye) and bluebills (scaup) 
lave puffier, thicker heads and shorter bills. 
sot (scooters), not being especially fussy 
with whom they associate, will usually decoy 
anything that is not overcolored. In get- 
ing out the working drawings, therefore, it 
s well to study the illustrations in reliable 
jird books or mounted museum specimens. 
1e construction drawings are of a black 
duck; the painting reproduced on page 159 
hows American golden-eyes or whistlers. 
The accompanying drawing shows a body 
long—a good, conservative size. The 
width is 7144”. Plenty of breadth and a low 
center of weight are essential. 
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After the body blanks are band-sawed, each is 
hollowed with a |” chisel or gouge and a mallet 


nserting the head, which is locked in place by 
jiving it a quarter turn. At right, the drawings 
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The bodies are of two pieces, each hollowed. 
So-called 2” plank comes about 1%” planed, 
so the decoy body, for economic reasons, is 
limited to a depth of 312”. The outside di- 
mensions are therefore 312” by 742” by 15”. 

Make two patterns, one for the top half 
and one for the bottom half, of thin wood or 
heavy cardboard. These may be sent to a 
woodworking plant and as many of each 
band-sawed as there are decoys to be made. 
Clear white pine is the wood to get, although 
clear white cedar is even more desirable in 
localities where it is obtainable. 

While the mill is filling the order, make a 
profile pattern of the head. Mark around this 
pattern on a piece of white pine 1%” thick 
and 3” wide; then saw the block to shape. 
Smooth the surface where the head is to join 
the body and draw a 1%,” circle. In finishing, 
the limits of this circle must be kept intact. 
A light and very sharp, beveled-edge shin- 
gling hatchet is used to chip out the head, and 
it is finished with a sharp knife and a wood 
rasp. Upholsterer’s tacks, slightly bent to- 
gether to make them oval, will do for the 
eyes. Glass eyes are fine for store-window 
sales, but are of no practical value. 

A few feet of %” birch dowel stock is 
smoothed, if necessary, with a wood rasp and 
sandpaper. The head is gripped in the bench 
vise and bored about 11,” deep with a %” 
bit in the center of the base circle. Daub the 
end of the dowel with waterproof liquid ma- 
rine glue or other waterproof glue, insert it, 
and bore a 1,” hole crosswise through the 
head and the dowel. Drive through this a 
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The blanks for te 
top and bottom f 
the decoy after b >- 
ing hollowed (A 
and AA) and cor.- 
pletely carved (8 
and BB). Below, tis 
final assemb'y 








glued 4%” dowel. 
When the glue has 
set, the large dowel 
is cut off 154” below 
the head. 

If half-oval brass 
3” wide and \” 
thick can be ob- 
tained, buttons for 
the ends of the dow- 
els can be formed 
from it; otherwise, hack-saw them from \” 
sheet brass. The buttons are 14” long, 
drilled and countersunk for a thin %” brass 
wood screw. The corners should be smoothed 
with a file. A notch is then cut in the end of 
the dowel parallel with the head and just 
deep enough to sink the brass button in flush. 
Since the heads are interchangeable, the dis- 
tance between the base of the head and the 
top of the button must be just 114” in all cases. 

The dowel and button must be carefully 
painted. Successful use of removable-head 
decoys depends on uniform but not excessive 
clearances and keeping all movable surfaces 
painted. If the joining surfaces are not well 
painted and properly fitted, they will swell up 
while the decoys are in use. 

With the heads made, we are ready to start 
the body construction. In this it is advisable 
to carry one process through the entire lot 
before starting the next. 

The hollowing out of the two halves is the 
first step. A solid V-shaped 
cleat should be nailed on the 
bench against which to place 
the pieces, and a 1” chisel or 
a gouge and a mallet are the 

required tools. The gouge does 
a neater job, but a chisel may 
prove more effective on cer- 
tain kinds of wood. A pattern 
made from the working draw- 
ing will aid in marking out 
the areas to be hollowed (A 
and AA). Note that in the 
bottom half an unhollowed 
area is purposely left so that 
a recess can be sunk in which 
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Carved head with 
dowel to fit into 
body and a brass 
button for locking 
































AlL PEN DRAWINGS AND THE PAINTING ON PAGE 159 BY WILLIAM H. FOSTER 


the button is to turn. The solid surfaces 
around this recess must be water-tight. 

Now, with the hatchet sharpened to a razor 
edge, hew all the top halves to the shape 
shown at B. Here again a 1%” circle must be 
marked out on the top surface and left un- 
touched. When the top half has been chopped 
as nearly to form as it can be, a %” hole is 
bored completely through. Next, with a key- 
hole saw and a \%” chisel, cut out the side 
slots down which the button passes so that 
the limits of the two slots will be 144” by 114”. 
After smoothing this passage, paint the in- 
terior thoroughly with outside paint. The dis- 
tance between the base of the head and the 
top of the button is 1%4”, whereas the hole 
just cut in the top half is 1%”, so use a sharp 
block plane to work the top surface of the 
neck down until the dowel on one of the stand- 
ardized heads will go down through the top 
half freely and, with a quarter turn, fit snugly 
but not too tight. After this fitting, the top 
surface of the neck should 
also be carefully painted. 

The same process is gone 
through with the lower halves 
(BB), but all the boring 
needed is a 1%” hole 4” 
deep, in which the button is 
to project and turn. 

Before assembling, the hol- 
lowed surfaces should be 
painted. The joint should be 
well covered with marine 
glue, and the halves should 
be pressed together in th: 
bench vise, but not with too 
much pressure, because the 
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decoy is supposed to be 
only about 14” thick on 
the back. The two 
halves are fastened to- 
gether with 114” galva- 
nized or brass wood 
screws, one on each 
shoulder and one at the 
base of the tail. Bore 
1,” holes for the heads 
of these screws, %” 
deep, and drill the rest 
of the way. Over the 
heads of the screws, set pine plugs in glue. 
Cross-grained plugs such as boat builders use 
are much easier to work over than those whit- 
tled out with the grain. 

When the glue is dry, smooth up the decoys 
with a spokeshave and wood rasp. Sandpaper- 
ing is not required. Decoys left rough from 
the wood rasp will have a more natural tex- 
ture when properly painted. 

Naturally, the decoy maker, after having 
gol to all the work described, will be 
tempted to sandpaper the decoys down to a 
furniture finish. However, there is a good 
reason for not recommending anything be- 
yond the wood-rasp stage. Wild ducks do 
not shine, because their oily feathers do not 
retain water on the surface. The texture of 
the feathers is dull. 

Flat, so-called coach painters’ colors ground 
in japan (not oil) should be used. These col- 
ors, Which are obtainable in tubes like artist’s 
colors, will dry dull. Avoid linseed oil, which 
tends to dry with a gloss. Apply the colors 
in thin paste form. Any thinning that needs 
to be done should be with pure turpentine. 

The color and markings of the ducks that 
your decoys are made to imitate can best be 
obtained from mounted specimens, but bear 
in mind that it is better to undercolor rather 
than overcolor them. It is the general form 
that attracts the birds rather than the color. 

A brass screw eye placed under the back 





Four stages in making a head: the blank with 
template, sawed out, carved, and all finished 
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of the neck, but not necessarily in the center, 
completes the job. The off-center screw eye 
tends to make the decoy yaw off to the side 
in a breeze or current and gets it away from 
the too orderly line of the usual artificial set. 

You can, of course, complete one decoy for 
a pattern and inspiration before starting 
mass production of the parts, but the work 
goes much quicker when you complete one 
process before starting another. 

At present the United States Biological 
Survey, which regulates the national wild- 
fowl laws, forbids the use of live decoys 
in duck hunting. Whether this ruling is to 
be permanent or not, no one knows at this 
time but even if, at a later date, the ban is 
lifted, artificial decoys will always be needed 
to augment the live birds and to increase 
the display. 


Laboratory Thermometer Hung 
on Cord to Save Breakage 


Y SUSPENDING 

a laboratory ther- 
mometer as shown, 
the danger of break- 
age can be prevent- 
ed. A piece of stiff, 
braided curtain cord 
is fastened to the 
thermometer and 
passed through a 
screw eye in a shelf 
over the bench or, if 
necessary, in the ceil- 
ing. When not in use, 
the thermometer is 
drawn up out of the 
way. The cord should 
fit the screw eye 
tightly enough so 
the thermometer will 
not drop of its own 
weight. Tie a knot 
in the loose end of 
the cord so it can- 
not be pulled out.— 
Russ ALEXANDER. 











Wrapping-Paper Plug Made 


into a Carving Mallet 


For light work with chisel or gouge, the 

potato-masher type of mallet used by wood 
carvers is much more convenient than one of 
the conventional style. A small mallet of 
this kind can be made without a lathe by 
whittling a broomstick handle to fit into one 
of the hardwood plugs found in rolls of wrap- 
ping paper. Your grocer probably has an ac- 
cumulation of these 
plugs and will be 
glad to give one to 
you upon request. 
The handle for the 
mallet should be 
about 9” long.— 
JOHN M. AVERY. 


Ship’s Wheel Converted 
into a Dining Table 


FROM a discarded ship’s wheel that had 
been in service on a four-masted schooner 
for twenty years, John D. Toft, of Portland, 
Me., constructed the dining-room table illus- 
trated below. The standards supporting the 
table are the original ones that held the 
wheel on the schooner, so everything, with 
the exception of the plain glass top, is truly 
nautical. 

The wood is mahogany 
except for the wheel 
spokes, which are horn- 
beam. To cover the shaft 
hole, Mr. Toft had a 
brass plate made with an 
inscription telling where 
the wheel came from, the 
year the schooner was 
built, and the name of 
her present master. 


Rubber Matting Protects 
Refrigerator Ledge 


CHIPPING of the ledge underneath the door 
of a porcelain-coated electric refrigerator 
can be prevented by applying a strip of rub- 
ber mat, or running-board rubber, with rub- 
ber cement. The mat makes a neat appear- 
ance and, of course, is not visible when the 
door of the refrigerator is closed.—G.S.G. 


Collection of Wild Flowers 
Exhibited in Test Tubes 


TO DISPLAY a collection of seventy-eight 
wild flowers, grammar school children at 
Lakeside, Calif., constructed the rack shown. 
Holes were bored through the wooden strips 
to receive test tubes, which were borrowed 
from the district high school chemistry de- 
partment. The display won a first prize and 
a special prize for its individuality at the an- 
nual Lakeside flower show. 
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The striking effect of a glowing fire box is given 
this locomotive by a red lamp placed under the cab 


more realistic if a light is added under 
the cab to simulate a glowing fire box. The 
socket may be one of those sold eight on a 
string for Christmas trees, with the composi- 
tion broken off so the shell is exposed. It is 
soldered to the bracket. Insulated wire is 
soldered to the tip of the socket, run through 
a hole in the locomotive body, and connect- 
ed to the collector roller or the reversing 


i steam-type model locomotive becomes 
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Special Crashproof Bumpers 
Protect Model Trains 


BUMPERS made as 
shown provide excel- 
lent protection for 
“4 model trains. The 

<4,||@*\ ¢, @|| sponge rubber pre- 

___J+ 1l____J1 vents scratches, and 

_ a es if the bumper is hit 
sharply, the block slips right out from the 
pins to avoid dents or other serious damage 
to the train. The dimensions, for O-gauge 
track, may be changed to suit other sizes. 
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TO REVERSING 
How the bracket is cut out, bent to 
shape, and installed to hold the lamp 
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The bracket is held by one of the body bolts. If 


no red bulb is available, lacquer a plain one red 


switch. The bracket is placed under one of 
the body bolts to complete the circuit and 
hold it securely.—C. ELMER BLACK. 


Imitation Coal and Stucco 


for Model Railway Use 


BIRD gravel makes good imitation coal for 
HO and OO model railway layouts, and a 
popular breakfast cereal may be used for the 
larger O gauge. Merely dip the required 
quantity into a thinned solution of black lac- 
quer and spread on a screen to dry. Ordi- 
nary table salt serves for graveled roof tops 
and stucco if sprinkled on the buildings very 
lightly while the paint is still wet. In the 
case of stucco, a finishing coat is then applied 
over the salt. The effect is more realistic than 
if sandpaper is used.—C. A. VOELCKEL. 


Preventing Third-Rail Squeaks 


THE annoying squeak produced by the 
pick-up shoes of model railway trains can be 
prevented by greasing the third rail with a 
mixture of equal parts of petroleum jelly and 
graphite powder or with commercial graphite 
grease. Apply only a very thin film. This also 
reduces the wear on the pick-up shoes and 
prevents excessive arcing, which tends to 
burn tiny holes in the shoes. 
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lf held as above 
the card reads in 
three positions: 
Art Holmes, Ran- 
ger, Lassen Park 











Stretched-out Letters Form 
Curious Visiting Card 


ERE’S a way to letter your name, address, 
4 and occupation on a card in such a way 
as to have a lot of fun with your friends. The 
example contains the writer’s name, address, 
and title. To read it, hold the page at eye 
level and sight acr« SS the paper, looking along 
each set of long lines in turn. 

Practice your own name on scratch paper to 
see how the spacing of the letters works out. 
Once you have learned the trick, you can 
make a card for yourself by using a ruler and 
black ink. It is better not to work in a circle 
less than 3” or 4”. 

If you wish to make a moderate number of 
the cards, draw the original large and photo- 
graph it on either so-called “process” or ‘‘com- 
mercial” film to get as much contrast as pos- 
sible. In printing the finished cards, use a 
No. 5 (extreme contrast) paper, preferably 
double weight. For quantities larger than 100, 
it is cheaper to have the cards printed on a 
press from a line cut.—ARTHUR HOLMES. 


Small Broad-Beam Flash Light 


TO PROVIDE a small flash light that would 
fit my pocket yet give a broad beam, I cut an 
old three-cell metal case as shown. The 
threaded portion at the 
rear was slipped over 
the forward piece and 
soldered. The surplus 
solder was filed off and 
the case given a coat of 
aluminum paint. Either 
a 1.3- or a 1.5-volt bulb 
may be used. The case 
of a two-cell flash light 
may be changed similar- 
ly.—JACK C. ALBRECHT. 
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Paper Clips Aid in Making 
Repairs to Window Shades 


N REHEMMING 

an old window 
shade which has 
been reversed to 
improve its appear- 
ance, wire paper 
clips may be slipped 
over the edge every 
6” to hold the ma- 
terial flat, asshown. 
Before the rehem- 
med shade is put in use, fasten a pinch-on 
type of paper clip over each end of the 
stitching to hold the thread ends and act as 
a reénforcement. This is also desirable when 
hanging new shades, as the cheaper makes 
are sewn with a single-thread lock stitch 
that is likely to ravel if the free end happens 
to be pulled.—DON R. FOSLER. 


Old Range Holds Bench Lathe 


OLD coal-burning ranges, discarded from 
the kitchen, have been’set up for occasional 
use in many basements. Such a stove will 
also serve, if necessary, as a vibrationless ma- 
chine bench. The illustration above shows 
how a wood-turning lathe was mounted on 
an old range so it can be readily removed 
when the stove is used.—DONALD R. DOREMUS. 
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HOW TO CLEAN, RETOUCH, 
AND POLISH IT 


with a sponge dipped in clean, warm wa- 
ter, squeezed out, and then filled with 
suds from a bar of white, neutral soap. 
Rinse with clean water and wipe dry. If 
necessary, sand the entire surface with 
fine 6/0 finishing paper, moistened slight- 
ly on the back with a damp sponge to in- 
crease flexibility. Dust off with a brush 
ready for varnishing, and wipe clean with 
a tack rag (see page 187). 

All this may be done with the furniture 
in place simply by protecting the carpet 
or floor with a sheet of strong wrapping 
or building paper. The same piece may 
be used for all the furniture in the room 
that needs touching up. When each is 


TOUCHING UP the foot of a chair that has 
been marred by frequent contact with a vacuum 
cleaner. High-grade semigloss varnish is used 


By RALPH G. WARING 


OOD furniture, if properly cared 
for, will give a lifetime of use. 
The best of housekeeping, how- 
ever, will not prevent occasion- 
al scratches or other damage from 
vacuum machines, inadvertent heels, or 
bumps caused by moving furniture 
around. Every one should therefore know 
the best methods of removing blemishes 
and keeping furniture well polished. 
Modern finishes are of such high qual- 
ity that it is seldom necessary to refinish 
a piece entirely unless it has developed 
loose joints or met with some serious 
accident. And loose joints can be avoided 
keeping the humidity at the proper 
el, especially in the winter. If rooms 
» kept at 72 deg. F. for the dry-bulb 
iding, the wet bulb of a hygrometer 
uld show a difference of 10 or 12 deg. 
give a relative humidity of 57 deg., 
ich is nearly ideal both for human be- Ralph G. Waring scoring the design, finish, and sales 
s and their furnishings. appeal of new furniture. He is a research chemist and 
Varred table legs, chair feet, and ped- specification engineer on paints, oils, varnishes, and 
als. Clean well by washing the area stains, and a regular contributor to this magazine 
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completed, replace the large sheet of paper 
with a small paper square under each fovt 
or leg. 

The varnish for retouching need not be a 
gloss varnish unless several coats, followed 
by a complete rubbing, are to be given. Usu- 
ally one coat is sufficient, therefore a flatting 
varnish of the eggshell or semigloss type or 
else a dull or dead-flat varnish is used. The 
latter is too dull to imitate a good oil-rubbed 
surface, but it may be changed to a semigloss 
varnish by mixing one part of the dull varnish 
in one or two parts of gloss varnish. If tha 
is done, take particular care that both var- 
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FURNITURE POLISH [PAINTING] faces, | 
varnish 
necessa 
chase ¢ 
16 oz. soap solution (15 oz. water, piano o 
2 oz. turpentine 1 oz. white soap) own ac 
4 oz. raw linseed oil 1 oz. butter of antimony solution facing 
test of 
Mix in order given, up to and including the alcohol, with a rotary egg beater s ry 
‘ : ; ; ; should 
in an enamel or glass jar. Add soap solution gradually while beating, and brighte 
finally run in the butter of antimony slowly. These should make a creamy 
mixture. If separation occurs later, shake well before use. Apply freely over 
entire piece with pad of soft, clean cloths squeezed out in tepid water. Follow 
with a dry cloth and wipe free of all traces of polish, which is most important. 
For carvings and moldings, apply with a brush and wipe dry. Make certain 
that all corners and joinings are wiped clean. 


CLEANING a piano with neutral white soap 
suds on a sponge preparatory to polishing. 
Right, applying polish to a tilt-top table 
after it has been washed in a similar way 


12 oz. paraffin oil (light golden rub- 10 oz. denatured alcohol 
bing) 
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STAIN for FURNITURE SCRATCHES [PAINTING] 


1 oz. oil-soluble walnut or mahog- 1% pt. orange shellac 


any stain powder a 
14 pt. shellac mixing lacquer or 


1 qt. lacquer thinner wood lacquer 


Dissolve stain in lacquer thinner. Blend shellac and mixing lacquer and add to 
first mixture. Apply with a very small artist’s brush, called a “pencil.” 
(This mixture also can be used in the spray gun as a shade coat, but strain 
and thin further if necessary.) Any shade of red and brown can be made 


by adding carefully the necessary mixtures of red, yellow, orange, or black 


stain powders. 
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nishes are from the same company 
and of the same type—four-hour 
floor varnish, for example. 

Scratches. If there are scratches 
in the form of fine, white lines, they 
must be shaded out or run in with 
a very small artist’s brush, called a 
“pencil,’”’ before the retouching var- 
nish is applied. The stain for this 
purpose is given above. 

Cleaning and polishing. All fur- 
niture should be cleaned two or 
three times a year. For this there 
is nothing better than a soft sponge 
and suds if followed by a clean wa- 
ter rinse and dry wiping. 

To restore the luster or normal 
gloss to the freshly cleaned sur- 
faces, whether shellac, lacquer, or 
varnish, some form of polish is 
necessary. It is best either to pur- 
chase a polish from a high-grade 
piano or furniture firm or mix your 
own according to the formula given on the 
facing page. That formula has stood the 
test of years and can be relied upon as be- 
ing safe to use. If a polish is purchased, it 
Should be almost odorless, it should clean and 
brighten the surface, and most important of 


CONCEALING a scratch with a so-called "lacquer stain" ap- 
plied with a hair-line brush. The stain formula is given above 


all, it should leave the surface free from all 
traces of oiliness or grease. Under no cir- 
cumstances use a cheap polish. 


Next month Mr. Waring will discuss floors 
and their care. 


Dabs of Paint Help Identify and Replace Blown Fuses 


METIMES finding a blown-out fuse re- 


— quires considerable time, especially if 
there are many fuses in the fuse box. This 
can be avoided by marking the socket base 
‘ach set of fuses with a stripe or dab of 
pa nt—a different color for each set. On the 
‘r of the fuse box, or in some convenient 
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place, make a corresponding colored mark 
and indicate the group of lights the set of 
fuses controls, such as kitchen and living- 
room or hall and porch lights. In this way, 
knowing the group in which the lights do not 
burn, the useless fuse can quickly be traced 
and another inserted.—P. F. ROSSMANN. 
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sawed edge, and for your first attempt, keep 
the horse’s head straight, although I usually 
turn it slightly to one side. Cut between the 
ears, then on the outside of them down along 
the jawbone. Leave plenty of stock on one 
side for the wind-blown mane, with a few 
V-cuts at various points of the mane. The 
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After the block has been sawed roughly to 
shape, a center line is marked all around 
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F YOU have never tried to whittle a 
horse, you will be much surprised at 
what a good job you can make by fol- 

lowing the method illustrated. You 

must, however, keep a sharp edge on 
your knife at all times. 

Use a soft white pine block 2” thick, 
6” wide, and 6%” long, with the grain 
vertical. Mark the side view on the 
wood, or draw it first on paper, then 
transfer it with carbon paper. Cut the 
outline with a jig or band saw, if 
available. 

Draw a center line all around the 
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Do not whittle continuously at one 
part, but keep turning the block. 
For instance, cut at the head for a 
time, then work on a front or a 
hind leg. Keep in mind the whit- 
tler’s maxim: Always look twice 
before you cut. I always use clip- 
pings for reference, so hunt through 
magazines and newspapers for pic- 
tures of horses. 

You may leave the knife cuts as 
they are, or smooth them with 
sandpaper. Many expert whittlers 
avoid sanding and dislike a too 
smooth effect. 

Leave a dowel at the bottom of 
each foot, place the horse on a base 
11.” by 3” by 6”, mark for the dowel 
holes, and bore them. The bridle 
may be made from a very thin piece 
of scrap leather. Cut strips \” 








Sketches to aid in carving the head, eyes, ears, legs, and feet 


jawbone is quite square underneath. From 
the edges down toward the nostrils the shape 
also is somewhat square. 

Although whittling the saddle is not at all 
difficult, you may omit this on your first 
model if you wish. Remember that the belly 
is about the thickest part, so do not cut away 
too much. Round off the edges of the back 
and belly more or less egg-shaped. Let the 
tail have a wave so as to come on the outside 
of one of the hind legs, and leave it connected 
to the leg. 

Cut away between the front and hind legs. 


wide by using a steel straightedge 
and a sharp knife. The leather on 
each side of the saddle is 144” wide 
and slit three times. Fasten the bridle and 
saddle leather with short pins, but not until 
after painting the horse, if you wish to do so. 

I have found common inside house paint 
thinned with an equal amount of turpentine 
is a satisfactory finish, without gloss. 


Egg Whites Make Fine Mucilage 


WHEN an especially fine quality mucilage 
is required, try fresh egg white. It will hold 
securely and will not stain paper or card- 
board.—EDWARD VAUGHAN. 


Spring-Operated Safety Gate for Baby’s Crib 


can be lowered like a sliding gate, and 
re therefore has to be taken that it is prop- 
rly locked in place otherwise it may drop by 
tself and possibly allow the baby to fall out. 
t is also somewhat awkward for a mother to 
perate the gate without using both hands. 
‘hese drawbacks may be overcome by the 
nethod illustrated. Two springs hold the gate 
the raised position, but it can be lowered 
en necessary simply by pushing it down 
th one foot. When the foot is removed, it 
tomatically springs back in place. Because 
f this, do not use springs that are too stiff, 
the gate will go up with a bang. 
he required parts are two springs 20” 
ong and about %” in inside diameter, two 
*.’ washers, two collars with 3” holes or of 
ize to fit the rods on the crib, one foot 
bracket bent to the shape shown from 14” 
by 4” flat iron, two No. 10-32 screws with 
3 and washers, and two 4” safety set 
‘ws 1%” long.—PETER MIEDEMA. 


M "can baby’s cribs have one side which 
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COLLAR FASTENED 
WITH SAFETY 
SET SCREW 

















How realistic this little model is, may be judged from 
the view below, where it is shown against a pro- 
jected background of clouds, with waves from an ac- 
tual photo used in the movie “Captains Courageous” 


VERY ONE who has read Kipling’s 
Captains Courageous or has seen the 
thrilling movie of the same name has 
an unforgettable memory of the fish- 

ing schooner We’re Here. What a subject 
for a ship model! 

The accompanying illustrations show how 
to make a simplified model of the We're 
Here as used in the movie. It has an overall 
length of 914” and is built on a scale of ap- 
proximately 1” to 19’ of the real schooner 

Mark the hull block as shown, cut out the 
side profile or sheer, and true up the deck 
surfaces. Drill holes for the masts and fife 
rails, and take care that the mast holes slant 
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in Miniature 


back a trifle. Next, saw out the curve 
of the hull as required by the deck plan. 
Carve away the excess wood with a 
sharp knife, being cautious to preserve 
the keel portion. If you roll the hull un- 
der a light and watch the curves, it is 
easy to check the contour without both- 
ering to use templates. Smooth the 
wood with medium, followed by fine, 
sandpaper. Glue on the keel and fit the 
rudder. 

It is a good idea to mount the hull, 
when shaped, on a base with two bent 
wires, as shown, so that it will be held 
firmly while the other parts are at- 
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tached. Draw a light pencil center line the 
length of the deck and indicate the location 
of the deck units. 

Mark, cut, and glue on the fiber or card- 
board bulwarks. Glue the corresponding 
stern piece to the hull, trim off the excess, 
and then fit in the stern rail piece, which is 
thin wood. 

The bowsprit should be glued in place, the 
bulwarks being notched to fit. Cut the tiny 
triangular bow piece to fit over the bow- 
sprit where the bulwarks come together. 

Next attach the deck house, dories, and 
other fittings. The winch, deck house, and 
steering gear have small parts that are 
easier to glue on before these units are set 
in place. A common pin, cut short, will hold 
the steering wheel to its block. After the 
wire fife rails are set into the deck, glue 
their fiber cross bars in place 

Set and align the masts. You may find it 
better to attach the topmasts and crosstrees 
before doing this. Then glue or cement the 
middle of the three lines for the shrouds to 
one point on each mast at the crosstree. 
When dry, spread the lower ends, three on 
each side, and cement them securely to the 
bulwarks and hull as shown. Hold the ends 
tight with the thumb against the keel until 
the cement has set, after which the ends 
may be trimmed off. Stick on the ratlines 
and cut off the ends. Glue on the side-light 
boards and put a gob of glue at the after 
end of each to serve as lights. Paint the port 
(left) one red, the starboard green. 

Black cotton thread No. 60 will serve for 
the rigging of so small a model. The ends 
can be fastened wherever necessary with a 
drop of glue or cement if the thread is 
frayed a little. It is important to have the 
lines tight. 

The bobstay (below the bowsprit) and the 


The rigging from a 
different angle to 
show the crosstrees 
and shrouds. The 
reef points on the 
sails are merely 
holes pricked with 
a needle. Below, 
half-size details 
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JLL BLANK (STRAIGHT GRAIN WHITE PINE OR BALSA) 








wire, held together with cement. 

Tracing paper, tracing cloth, or 
any very thin cloth is suitable for 
the sails. Make paper patterns first, 
and cut the cloth so the after edges 
of all sails curve out a little. If 





FIFE RAILS 


732 x % x5" | DECK HOUSE + 





FORE HATCH 





STEERING WHEEL 


ie. star 
32x 2x12 


M PANIONWAY 


tracing cloth is used and you do 
not like the bluish hue, it may be 
removed by dampening with warm 
water and pressing with a well- 
waxed iron. Belly the sails to give 
a picturesque, wind-blown effect. 

Varnishing and painting should 
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be done as far as possible before 
the parts are assembled, as fol- 
lows: Give the hull a first coat of 


=] 





7 


+ 


DIA x9" (woop) 


shellac or flat white paint and 
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rub down. Mark the water line 
by resting a pencil on a block of 
wood in the usual manner. Enamel 
the hull black down to the water 
line, and copper color below. Make 
the rudder fittings black. Use clear 
varnish on deck, masts, and spars. 








Here is the list of materials, graphically arranged to show at a 
glance just what is required and how various pieces are cut up 


anchor chains on the original model were 
made by tying a string of knots in the 
thread. If desired, real chain may be used. 
The anchor is made up of three pieces of 


Picturesque Window Box 
for Cactus Plants 


SMALL cactus plants can be given an at- 
tractive setting by making a window box as 
hown and painting it to represent a minia- 
ture southwestern garden with an adobe 
ouse in the background. If a colored pic- 
ture of suitable size having a desert back- 
ground can be obtained, it may be pasted 
on a piece of plywood and cut out to serve 
; the back of the box; otherwise the scene 
ustrated may be enlarged by means of the 
juares and colored realistically. If you are 
rtistically inclined, you may prefer to de- 
gn your own background. 
Paint the gate in front green with black 
dark blue hinges, and make the designs 
each side of the gate black with a red 
ge. The remainder should be painted in 
tural colors, and a little grass may be in- 
‘ated along the edge of the wall. 
Inside the walls, place a flat bread tin, 
ed with earth and a little sand. Plant the 
ctus in this, and make a small stone walk 
ym the gate to the door of the house. The 
ooth stones often used in fish bowls are 
st for this purpose.—-GRAY WOLF. 


Make the crosstrees black. Deck 
units are white with black details; 
dories black or dark brown. One 
way to put on the name is to 
letter it with a fine pen and white ink on a 
strip of black paper and glue the paper to 
the bulwarks on each side near the bow, and 
also on the stern with “Gloucester” below. 
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Small Trailer and Hitch 
for Child’s Wagon 
A 


NEAT, sturdy, and safe trailer hitch for 

children’s express wagons, bicycles, and 
autos can be made from scrap materials as 
illustrated below. 

The trailer itself was built from the follow- 
ing materials: 1 pc. 2” by 4” by 18” and two 
large nails or spikes for the body support and 
axles; 1 pe. 7%” by 15” by 18” for the bed; 4 
boards 14” thick for the sides; 2 posts 1” 
square for the front corner supports; 2 di- 
agonal side braces %” by 1”; 1 pce. oak 1” by 
1” by 20” for the tongue; and 2 stove bolts for 
fastening tongue to trailer bed. Wheels of any 
size may be used, but larger ones provide 
more road clearance and are a necessity for 
rough ground. Wheels similar to those on the 
towing vehicle are best.—DAVID A. BUTLER. 
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Small Parts Kept in Match Boxes 


INSTEAD of having a junk box for very 
small metal parts, keep them sorted in small 
penny match boxes, which can be labeled and 
kept in order.—E. A. BOWER. 
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Metal Ash Trays Mounted 
on Edge of Card Table 


F A U-SHAPED piece of heavy wire or light 
metal rod is soldered to the bottom of a 
metal ash tray as shown, the tray can be 
mounted on the edge of a card table simply 
by drilling two holes in the wooden rail of the 
table near the corner. The holes should be a 
sliding fit for the wire. This leaves the table 
top unencumbered when ready to play. 
When the table is of such a type that it is 
not desirable to drill holes in it, rivet or 
solder a piece of flat brass about 1/16” thick 
and 1” wide to the bottom of the tray instead 
of using wire. Then screw another piece of 
flat brass under the table, with washers to 
space it out far enough so that the projecting 
end of the strip on the tray can be slipped 
snugly in place.—BERTRAM BROW NOLD. 


Holes for the U-shaped 
wire are drilled in the 
wood rail of the table 


Drawing Ovals with a Compass 


ALTHOUGH it is an old trick, many home 
workers do not seem to be familiar with the 
method illustrated below of drawing ovals. 
A sheet of paper is wrapped around a card- 

board cylinder or can, 
and the oval is drawn 
directly with a com- 
pass, without the ne- 
cessity of resorting to 
the use of string and 
calculations. 
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= amusing little rack is hung on the wall by nails or 
| thin screws through two buttons of the bell boy’s uniform. 
With a row of pegs, the rack serves as a necktie holder; with 
a row of hooks, it might hold various small articles such as 
hot lid lifters or small kitchen gadgets; with the addition of 
a shelf, it would be a tiny whatnot; with suitable pockets, 
it becomes a pipe rack. Cut the back part of the rack from 
wood at least 1%4” thick if hooks or pegs are to be used. 
Thinner wood may be used if there is to be a shelf or 
pockets.—HAZEL F. SHOWALTER. 
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Above, how the bell boy can | When a row of dowel pegs 
be adapted as a pipe rack ha ee ae | is added, the rack serves 
and, at right, the drawing See ee ee ee ee ee ae a es as a unique necktie holder 


Old Display Stand Makes 
Adjustable Bench Lamp 


F YOU can lay your hands on a discarded 
adjustable stand of the type shown below 
they are used in shops to display apparel— 
it may easily be converted into a bench lamp 
that will make working after dark a pleasure. 
The threads at tne top of the sliding rod were 
ut off, and the end threaded with 1%” pipe 
threads to receive a standard 4%” swivel joint. 
To this was attached a push-through socket 
and ¢ ctor of the ki se ° 
cide. Hono B steam, 2 Taped Wire Brush Protects Hands 
SEVERAL turns of friction tape wrapped 
firmly around the edges of a wire brush just 
under the wooden back as shown above will 
afford protection for the fingers against bent 
or broken wires and help to keep the bristles 
in place. 


Neat Aluminum 
Tool Holders 


ALUMINUM § plates 
from discarded variable 
radio condensers may 
be made into neat tool 
holders by bending them 
and fastening each of 
them with a screw and 
washer tothe backboard 
of the workbench. Be- 
ing soft, the plates are 
easily cut to smaller 
sizes if necessary. 
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Dog's Sun House 


Hood raised to 
admit sunlight 
through the roof 
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ADMITS 
HEALTH-GIVING 
ULTRA-VIOLET 
RAYS 


OU may have noticed how 

your dog always seeks a spot 

of sunlight on the carpet in 
the morning. A little sun house 
of his own will therefore be great- 
ly appreciated, and it will con- 
tribute both to his comfort and 
good health. 

If it becomes too hot at noon, 
the hood of the unique dog house 
illustrated can be lowered to pro- 
vide shade and a cooling air space. 
In severe winter weather a quilt- 

ed pad placed between hood and wire- 
glass roof will keep the house com- 
fortable because it is well insulated 
otherwise. Flies, the bugaboo of all 
dogs in summer, are excluded by the 
canvas curtains, and good ventilation 
without drafts is assured by the dou- 
ble-wall construction. Note also that 
the upper part lifts off the base, giv- 
ing access for cleaning and inspection. 

Ordinary pine lumber may be used 
throughout, although if a weather- 
proof type of %” plywood is obtained 
for the ends, it will permit making 
each in one piece and therefore sim- 
plify the construction. Flexible cel- 
lulose screen-glass, which is inexpen- 
sive and easily obtained, admits health- 
giving ultra-violet rays. It should be 
fastened with copper tacks over the 
curved portion of the roof. Brown or 
khaki canvas curtains are hung on 
dowels suspended from screw eyes on 
rubber bands, which keep them taut 
but admit the dog easily. Excelsior is 
recommended for covering the lino- 
leum on the floor, as it can be removed 
and burned weekly. Note that there 
are two thicknesses of insulating 
board beneath ‘the linoleum. 

The roof hood is made of galvanized 
iron. You can cut and bend it to shape 
yourself or, if necessary, have that 
part of the work done by a tinsmith. 

The dimensions given are suitable 
for a fox terrier or dachshund. Larger 
dogs need more room.—HI SIBLEY 
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The rack slides up 
and down the stand- 
ard and is locked 
with a quarter turn 


Is Easily Adjusted 


ADE entirely of wood, the funnel stand 
M illustrated can be adjusted for height 
without using a thumbscrew, clamp, or other 
device. The funnel rack is merely turned 90 
deg. to one side or the other and moved up 
or down the standard until opposite the de- 
sired notches, when it is swung back into 
position. 

The upright is a 4” by 114” stick of con- 
venient height notched at 2” intervals as 
shown. It is mortised into a baseboard 414” 
by 8”, and the joint is reénforced with a long 
thin screw or nail. The rack is made as de- 
tailed from a piece of thin plywood about 
31.” by 8”.—H. L. ARMITAGE. 





in Shears from Old Scissors 


[F you have no regular metal-cutting 
Shears, a substitute for light work may be 
1ude by cutting short the blades of an old 
air of large scissors. This tool is well adapt- 
for following sharp curves. Take care, in 
k-sawing the blades, not to attempt to cut 
ough the inner surface, which is hardened. 
nearly to this surface, then break the 
nts off by bending them over. Grind the 

Ss smooth. 
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Selected Cordwood Provides 
Cheap Stock for Turning 


IRCH, cottonwood, and other wood suit- 
B able for common wood turnings can be ob- 
tained very cheaply in many localities by 
selecting good, sound pieces of cordwood. 
Cut a section off a little longer than neces- 
sary, draw a circle on each end, and chop 
the wood nearly round with a sharp hatchet. 
Then put it in the lathe and rough it into a 
cylinder as shown. It is surprising how many 
uses one can find for this type of material. 
The writer always has two or three sticks 
laid aside in his shop for seasoning so they 
will be ready when needed.—R.O.L. 


After circles have been marked on the ends of the 
cordwood, it is chopped nearly round, then turned 


Choosing a Twist Drill to Suit 
Any Size Round Stock 


WHEN twist drills are kept in an accurate- 
ly made metal stand, it is easy to find the 
right drill to use for making a hole to suit 
any size of round stock. Simply remove a 
drill that looks to be the proper size and try 
the round stock in the hole. 








BUILDING A 
Barrel 


Chair 


a quaint, useful, and 
very inexpensive piece 
of furniture — 


; $ 


F ALL the furniture it is possible for 
an amateur to build, few if any 
pieces are at once so simple to con- 
struct yet so useful and satisfactory 

as a barrel chair. The cost of materials is 
nominal, and several members of the family 
may take a bow fortheir part in its production. 

Comfortable arm rests, a boxed seat cush- 
ion on a webbing frame, and ample storage 
space under the seat are the outstanding fea- 
tures of the chair illustrated. 

First, get your barrel—a squatty one that 
is extra fat and bulging in the middle. The 
one shown is an empty powdered soap barrel 
obtained at a restaurant; it is 28” high, 20” 
in diameter at top and bottom, and 24” in 
diameter at the middle. 

On the bottom, screw the cross reénforcing 
cleats of %” softwood, 4” wide. Then apply 
four metal furniture slides close to the out- 
side ends. 
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The completed chair is comfortable 
and has a cozy, cheerful look. Left, 
drilling screw holes for the seat ring 


Next, draw a pencil line around 
the barrel 14” from the floor to 
indicate the seat line. Mark out the 
pattern of the chair frame above 
the seat line. The top of the back 
measures 16” across, and the cut is 
made down to the top of the metal 
hoop, in this case 8” from the top. 
The front opening between the 
sides is 22” across and is cut down 

to the seat line. Before sawing through 
the metal hoops, drill or punch holes through 
the metal just inside the lines and fasten the 
hoops tightly to the staves with rivets or nails 
clinched on the inside of the barrel. Both a 
compass saw and a hack saw will be required 
for cutting out the chair pattern. 

Two rings must be cut from a piece of five- 





MATERIALS for FRAME 


wooden barrel about 28” high and 24” in di- 
ameter at middle 

pe. 5-ply wood 24” by,24” for seat rings. 

pe. softwood %” by 4” by 20” for reénforcing 
cleats. 

2 pe. softwood %” by 6” by 12” for arms. 
nickel-plated furniture slides, 1%”. 
bracket-type corner irons, 2” by 2”, with 1” 
screws. 
doz. 1%” No. 6 wood screws for ring and 
cleats. 
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By W. W. WHEATLY 


ply wood as shown in the drawing. Make 
cleats from the waste wood cut away at 
the corners, and attach them to the un- 
derside of the larger or outside ring as 
indicated in one of the photographs. This 
ring is then screwed securely in place 
through each stave to draw the barrel 
rigidly together and provide a support 
for the inside seat ring. 
The pattern for the arms is now sawed 
out from two pieces of softwood %” by SAME DIAMETER AS 
6” by 12”. The offset at the front allows | INSIDE OF BARREL 
for a pleasant curve, and the back should —t\ \ AT SEAT LINE 
curve rather sharply where it joins the 


The first step is to reénforce the bottom with 
cleats and fasten on four metal furniture slides 


On the outer plywood seat ring it is necessary to 
screw four cleats so as to support the inner ring 


Before drawing the shape of the arms, hold the wood 
as shown below and mark the curve of the barrel 


Scrwing the outer ring in place. Note project- 
ing cleats under the ring for holding the inner ring 
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OM 
an 
moved | 
ily witl 
trated. 
2” by 2” 
back of the barrel. At the widest part, near easing for hea 
the front, the arm is 214” across. Attach ; NOS The ent 
the arms as shown with 2” by 2” wrought- 7 is 5’ lor 
iron corner irons, fastened with 1” No. 8 wood ae, 18 deg. 
screws. Saw or cut off the screw ends. = ; piece. 4 
The final step in making the frame is to ‘S| my * 
tack 4” upholsterer’s webbing on the inside 4 a nti = 
ring. Four yards of the webbing are required. 2a. 6} ' O 
Next month—how to upholster the chair. 
: mn =. 2 YOUR 
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Bowstring Used as Shop Straightedge washer 


soon e3 
The string or wire, under great N BVERY home workshop @ and sh 


tension. forms a truly straight there is frequent need for a of how 
line for laying out large work perfectly true straightedge. 
The ordinary wooden yard- 
stick is good enough for rough 
work, but it is rarely free 
from some warpage or curva- 
ture, and it is often too short 
for the job in hand. I have 
solved this problem by mak- 
ing a long, stiff bow and 
using the string as a straight- 
edge. Either wood or steel 
may be used for the bow, and 
strong, thin cord or wire for 
the string. Notch the ends of 
the bow as illustrated at the 
left.—-STEPHEN A. FRITSCH. 


INSTEAD of washing out the bits of paste 
that stick to the bristles of a paper hanger’s 
smooth-on brush, lay the brush on the edge 
of a table or box and comb the bristles with 
a wire brush.—L.O. 
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Dolly for Moving 
Small Power Tools 
Around Shop 


OME workshop power tools 

and other equipment can be 
moved around the shop more eas- 
ily with a dolly of the type illus- 
trated. If the machines are light, 
2” by 2” wood is strong enough, but 
for heavy equipment use 2” by 4”. 
The end of the main piece, which 
is 5’ long, should be cut at an angle of about 
18 deg. for the attachment of the 8” cross- 
piece. Another piece, 12” long, is fastened to 


How Did the Iron Washer 
Get on This Stick? 


YourR friends will be mystified if you show 
them a small stick like the one below, which 
has a washer on it that obviously could not 
® pass over the large ends. If the iron washer 
has a %” hole, cut a thoroughly dry white 
pine stick %” by %” by 3” or 4” long. Leave 
each end full size and cut the center portion 
down until it is %” round. Put one end in a 
vise, compress it from %” down to %”, re- 
move it, and quickly drive it through the 
washer. Then dip the end in water. It will 
soon expand to practically its original size 
anid shape. When dry, there is no indication 
of how it was done.—O. M. SOUTHWORTH. 
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Using the dolly to shift the position of a small power tool. 
The upper crosspiece, shown in the sketch above, is adjustable 


the handle in such a way that its position 
may be adjusted. Attach casters to the 8” 
crosspiece.—K. L. ROBBINS. 





Easel for Holding Magazines 
with Old-Style Binding 


WHEN working from old issues of POPULAR 
SCIENCE MONTHLY, which lacked the improved 
binding now being used, one workshop en- 
thusiast sets the copy on a 16” by 18” easel 
of pressed composition wood with strap iron 
at the back to support it at a slight angle. 
Two steel wire springs carry a sliding strip 
as shown to keep the magazine flat and also 
serve as a marker. 
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Electric Score Board 


FOR BASKETBALL 


official score keeper. 
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LECTRIC basketball 
= score boardsare usu- 

ally complicated and 
expensive, but this one is 
so simple that even a 
small school can afford 
to install it. There are two 
identical sections, one for 
the home team and the 
other for the visitors. 
Each section has two sets 
of ten numbers, running 
from one to zero. The first 
set represents the tens 
digit of the score; the 
second set, the units 
digit. Although this may 
appear a _ complicated 
method at first glance, 
no difficulty has been ex- 
perienced in reading the 
board in actual use as 
the illuminated numbers 


show up distinctly from every angle. 
Twenty-five watt lamps are placed: directly 
behind the numbers in compartments, as shown. 
The lights are controlled by switches on the tim- 
er’s table. It is best to let the timer run the 
score board as usually he is not so busy as the 


Cut two pieces of composition board 24” by 
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By WILLIAM A. HARRIMAN 





List of Materials 


Composition board, 4’ by 4’ 


Back of one of the twin units, 
showing the compartments and 
lamps. The sockets are bolted 
to the rear composition board 


40’ of 34” by 6” white pine 
boards 

40 porcelain 
watt lamps 

200’ insulated wire 

4 radio switches, 11-point 

3 yd. red cambric 

80—11'4” stove bolts; 
screws, solder, etc. 


sockets and 25- 





wood 








28” for the fronts, and two 
pieces 21” by 20” for the 
backs. Divide one front piece 
as shown and mark the num- 
bers by tracing around 3” 
metal house numbers. Bolt 
the two front pieces together 
temporarily and jig-saw the 
numbers. 

Build the lamp boxes from 
%” by 6” pine and bolt the 
light sockets on the back 
piece of composition board. Wire each with 
a common ground. The other wire is brought 
through a hole in the back and left long 
enough to run to the switch. 

Two layers of red cambric for diffusing the 
light are placed back of the cut-outs when 
the front piece is screwed to the boxes. The 
loose parts of the numbers, such as the cen- 
ters of the O’s, are cemented to the cloth. 
After placing the bulbs in their sockets, fas- 
ten on the back with wood screws. Solder the 
wires to the switches as indicated by the wir- 
ing diagram. 

The sections are mounted together on the 
wall beside the timer or on the front of the 
officials’ table. Bolt the switches in a con- 
venient position on top of the table. Test 
them and indicate at each position the num- 


ber which is illuminated by setting the switch 
at that point. 

At the beginning of a game, all switches 
are set at “off’’ so all the lights are out. As 
scores are made, advance only the units digit 
switch, until ten is reached. Then advance 
the tens digit switch to one and begin over 
again with the units digit switch. Any score 
up to ninety-nine may be indicated on the 
board. 

The score board is, of course, a temporary 
set-up for plugging into any convenient out- 
let, and it must be disconnected when not in 
use. If it is to be made a permanent installa- 
tion, the wiring must be of a type to comply 
with the National Electrical Code and any 
local regulations, and it should then be in- 
spected and approved. 


Ordinary Shears Fitted with Stop for Opening Letters 


SOLDER 


\ \ | SHEET 
®> \ \ METAL 


\w 7 


UPPER 
BLADE 


RDINARY shears may be converted into a let- 
ter opener that, considering its simplicity, will 
do work comparable in neatness with office letter- 
opening machines 
wide is soldered to the side of the upper blade as 
shown, leaving half the width of the strip extend- 


A strip of brass or tin about 14” 


ing below. The projecting part is then bent until 
parallel with the travel of the cutting edges. The 
end of the letter is held squarely under the upper 
blade and against the strip, so that the lower blade 
will shear off a narrow strip from the end of the 
envelope without cutting the letter or any litera- 


METAL STRIP 
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ture which may be 


inclosed.—GEORGE F. READ. 
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[ELECTRICAL] 


WHEN attaching electric 
cords to sockets, plugs, and 
similar devices, use the 
underwriters’ knot as shown. 
Keep the loops of knot well 
down on the outer braid so 
the latter will be tightly 
clamped to prevent fray- 
ing. Untwist or split the 
end; bring one wire back of 
the other in a loop; hold it 
in place; with the other 
hand take the second wire 
around the first and pull it 
up from the back through 
the loop. 


| 
ss, 
ir) 


» 
URS 
“~ 
LL 


a 
€ 
i 
< 
at 
L 


a Ve 


& 


a nd 
IS 


POPULAR SCIENCE MONTHLY SHOP DATA FILE 


WOOD SCREWS [HARDWARE] 


DIAMETERS of screws for wood are indicated by cp 
numbers. When fastening two pieces of wood 
together, a hole of a diameter equal to that of 
the screw must be bored in the first piece so + DIAMETER 
that the screw enters without friction. Counter- 
sink the hole if a flathead screw is used. The 
heads may be hidden, if desired, with wooden & 
plugs as shown. q~ ROOT 
Bore a hole equal DIAMETER 


to the root diame- | Gauge No. Dia. of | Dia. of 
ter of the screw in| °f screw first hole | second hole 
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FLATHEAD SCREW 





the second piece of 
wood. For use in oe = = i 

hardwood, first rub _*”e_ ‘e2__| C WOODEN PLUGS> 
the screw threads 16_ 732 t ae 
on a piece of soap. = 2 
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pIDATA IN TABLOID FORM: 


OR twenty years the Home Workshop De- 

partment of POPULAR SCIENCE MONTHLY 
has been accumulating carefully tabulated 
and illustrated information on the methods, 
problems, operations, and formulas required 
in everyday shopwork and in making repairs 
about the house. Now for the first time this 


invaluable shop data is made available to 
you in a handy, tabloid form. Each topic is 
arranged as though it were a 3” by 5” file 
card in order to distinguish it from other 
material and make it available for ready 
reference (see also pages 168 and 169). This 
service will appear each month. 
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[PAINTING] 


IN varnishing and enameling furni- 
ture and other woodwork, it is vitally 
important to keep the surface clean 
just ahead of the brush. A practical 
means of doing this is to use a so- 
called ‘‘tack rag.’”’ This may be pur- 
chased or made. Preparation: Use lint- 
less cloth such as an old handkerchief, 
which is good because of its hemmed 
edges. Dip it in water, wring quite dry, 
then sprinkle lightly with varnish. 
Refold and rewring so the varnish 
permeates the cloth. Keep it rolled in 
oilcloth or waxed paper when not in 
use to prevent drying out. Should this 
occur, sprinkle with water and wring 
out again. 
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Two bolts clamp the 
saw handle between 
the pole and a short 
piece of wood. Tape 
is inserted so as to 
prevent any slipping 


Handsaw Handle Extended 
for Trimming Trees 


TO TRIM branches of a tree that could not 
otherwise be reached, an extension of %” by 
114” wood can be bolted on a saw as shown. 
To prevent scratching the saw handle and 
lessen the likelihood that the saw will slip, 
friction tape may be placed between the han- 
dle and the two pieces of wood. The length 
of the pole is optional. The two bolts shouid be 
1,” in diameter and 3” long.—C. A. VEBURG. 


Small Tobacco Cans Hold Rods 


FLAT, 
tobacco 


pocket-size 
cans, if 
nailed to the shop 
wall, make conven- 
ient holders for rods, 
tubes, and strips of 
wood or metal. For 
the longer strips, ex- 
tra cans with the 
bottoms removed 
may be nailed a foot 
or more above the 
lower cans, as illus- 
trated. You may find 
it more convenient 
to build a separate 
wall panel on which 
to fasten the cans. 
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Brass Weather Strip Used 
as Shop Straightedge 


For shop use or 
even at the draw- 
ing board, a good 
straightedge can 
be made from a 
section of spring- 
brass weather strip 
of the type illus- 
trated. Since the 
strip is. slightly 
curved along the 
center and has both 
edges turned a little, a ruling pen may be 
drawn along it without danger of smearing. 
Unlike a wooden rule, it is not likely to be- 
come nicked.—JOHN C. WORKLEY. 
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Tin Reflector Illuminates 
Scale on Power Tool 


A SMALL square of bright tin or other metal 
attached to a power tool as shown will reflect 
light on a tilt or cutting-depth scale located 
under the table where illumination is poor. 
It is then much easier to read the scale with 
accuracy. 


Box Aids in Cleaning a Ceiling 


WHEN wall paper a 

on a ceiling has to be 

renovated with wall- 

paper cleaner, the 

crumbs can be 

caught by using a 

deep cardboard box 

lid as shown. A hole 

is cut in the center 

to admit the hand and wrist, and the ends of 
a short piece of cord are anchored near the 
opening so that the loop may be slipped over 
the thumb to prevent tilting or slipping 
down. the arm. 
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HERE 
ARE THE 
CONTENTS 


. Building up the Membership of a Club 
. How to Arrange Entertaining Programs 
. Holding Successful Craftwork Exhibitions 
. The Secret of Obtaining Good Publicity 
How to Get Speakers and Demonstrators 
ablishing a Home Workshop Library 
Taking Home Workshop Pictures 


VV au can now start a home workshop 


Gu 
tai 
is 


( 


00 


club with absolute confidence of build- 

ing it into a successful organization 

because the National Homeworkshop 
d has just published a manual that con- 
Ss everything you need to know. A copy 
iven free to each new club. 
rammed within its nine closely printed 
S are a multitude of ideas and sugges- 
3: hints on arranging programs, obtain- 
good publicity, taking home workshop 
ires, building up a library, holding club 
bitions, and enlarging the membership. 
ially, the manual consists of seven bul- 
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Free 
Manual 


letins on different subjects. The Guild 
plans to reprint these and other bul- 
letins in booklet form later and will 
then have to charge for each copy, but 
for a limited period you can obtain one 
without cost as soon as your club is 
chartered. 
This is one of the most helpful of the 
many services the Guild has under- 
taken and will go a long way toward assist- 
ing your group to get firmly established. 
Once you have digested and put into prac- 
tice the information in the manual, your 
club should grow steadily and soon become 
an integral part of the community. 

In order to help in the preliminary work 
of organizing local clubs, the Guild has 
another instruction bulletin that tells exactly 
how to get started and contains a model 
constitution and by-laws. It will be sent 
free, together with an application blank for 
a charter, upon receipt of a large (legal 
size), stamped, addressed envelope. The 
Guild is a noncommercial and nonprofit unit 
for the promotion of the home workshop 
hobby, and it charges no dues or fees of any 
kind. For full information fill out the coupon 
or write a letter at once. Applicants must be 
at least sixteen years of age. 


Peageseses Seseaeg8 aeece 


National Homeworkshop Guild 
347 Fourth Avenue, New York 


Yes, I want to start a home workshop club. 
Please send me complete information, including an 
application blank for a free charter in the National 
Homeworkshop Guild. Reserve a copy of ‘‘A Man- 
ual for Home Workshop Clubs,’’ which is to be 
mailed when the club is chartered. I understand 
that this will not obligate me in any way. 


ADDRESS 


RINE piisesscisssbvcrnitcdvacbindavicen ‘ 





Clubs Start Christmas 


OW that the hot weather is 

about over, home workshop 

clubs through the United 

States and Canada are rapidly resuming 

activities. For the most part, the members 

are concentrating on Christmas projects, 

although exhibitions, membership drives, 

local contests, demonstrations, and special 
features are also planned. 

Many of the clubs make and repair toys all 

the year around, but there is always in- 

creased enterprise in the fall. Pictured on 


this page are members of the Staley Handi- 





craft Club of Decatur, Ill., with some of the 

hundreds of damaged toys they expect to put 

in first-class condition before Christmas. 

John Anderson is directing the work. Paul 

Simroth, Ted Shondel, and Keith Talbott act 

as instructors and show the other members, 
when necessary, how to make the repairs. 

The Homecraftsman’s Club of Long Beach, 

Calif., has the most elaborate toy program 

of all clubs in the National Homeworkshop 

Guild. Last year the ninety-six members 

made 5,000 toys for distribution through a 

local newspaper’s “Cheer Fund,’ and this 

year they hope to accomplish 

even more. There were 500 

doll beds, 1,000 sewing ducks, 

2,000 animal wheel toys, 1,000 

toy boats, 200 games, 50 hand- 

carved character dolls, 50 doll 

buggies, and 200 miscella- 

neous toys. The club has been 

doing this work for six years. 

Earl Sanderson has been 

placed in charge of the mod- 

el division of the Bison Build- 

ers’s Guild, Buffalo, N. Y. 

Some of the members spent 

the summer remodeling old 

furniture into modernistic 

pieces. Melvin Baer donated 

several new books to the club 
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Projects as Season Opens 


library, which now has more 
than 600 volumes. A picnic 
will be held in October at the 
Canadian lodge of George 
Harris. 

New Officers of the Findlay 
(Ohio) Homecraft Club are 
Owen Firestone, president; 
A. G. Briggs, vice president; 

O. Koehler, secretary- 
isurer, and E. C. Bartlett, 
arian... Henry J. Jung 
aS in charge of the outing 
he Hardwood Homework- 
10p Club, Neenah, Wisc., 

'! at Washington Park, 

iiwaukee ... Several pic- 

were held during the 
suuimer by the Lincoln 
(N» br.) Homeworkshop Club. 
Me-tings will be resumed in 
Se; tember under the super- 
vison of A. C. Easton. The 
members have been invited 
send in suggestions for 
ects to be undertaken... 

me of the first meetings 

1e South Denver (Colo.) 
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Homeworkshop Club, the 
members were required to 
whittle out gavels. The best 
one was presented to the 
president ... The Racine 
(Wise.) Homeworkshop 
Club met recently at the 
workshop of John Nelson 
and enjoyed an illustrated 
colored-slide lecture on bees 
and beekeeping. Mr. Nelson 
exhibited a glass hive he 
had made. 

A central meeting room 
has been obtained by the Em- 
manuel Hand Craft Guild, 
New York, N. Y. It is 
equipped with workbenches, 
tables, cabinets, and hand 
tools. The members are in- 
terested in model making, 
painting, artwork, and 
woodworking. 

The Regina (Sask., Cana- 
da) Homeworkshop Club 
displayed craftwork at the 
Regina Provincial Exhibi- 
tion. 


Walter Modesto, secretary of the 
Timber Craft Club, at his jig saw 
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Graceful Inlaid Table Lamp Made 
from Seven Different Woods 


CCURACY is es- 
sential if you 
wish to reproduce 
this novel turned 
lamp, made by John 
W. Hough, secretary 
of the Roseland 
Homecraft and Hob- 
by Club, Chicago, 
Ill. Each layer must be uniform in thick- 
ness with perfectly glued joints, the center 
core must be a perfect square, and the work 
must be exactly centered in the lathe. 
First, take two pieces of maple 1%” by 
21,” by 14%”, plow a groove 1%” wide and 
1,” deep, and glue together so there is a 
square channel in the center for the 4” pipe 
through which the electric cord runs. Glue 
all parts together as indicated and allow at 
least forty-eight hours for setting. Cut off 


” 


the sharp corners with a band saw or circu- 
lar saw, then turn to shape in the lathe. Do 
the same with the base and bore the holes 
as indicated. You can use a French polish 
on the turning or any finish you desire. 

The electrical fixture assembly, consisting 
of 4%” iron pipe and an adjustable brass ex- 
tension with finial and two sockets, was pur- 
chased by Mr. Hough for about $2 and the 
wood for approximately $3.50. 
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CROSS SECTION OF BASE 


How the stock is glued up and turned. Care must be 
taken to watch the inlay pattern as it is developed 


Unique Plastic Rings Carved from Bottle Caps 


These rings are cut 
from a hard plastic 
composition and dec- 
orated with mother- 
of-pearl from buttons 


NLY a sewing needle and 
a pocketknife were used 


by C. J. Schilling, of the Euclid 
(Ohio) Homeworkshop Club, to 
make these attractive rings. 
The bands are carved from the 
hard plastic used for the caps 
on some types of liquor bottles, 
and the decorations are mother- 
of pearl from buttons. Two of 
the rings are inlaid. The in- 
lays did not require fastening as 
the fit was sufficiently tight. 
The other two rings have the 
pearl dovetailed into the band 
of plastic material. Initials may 
be cut to form a design. 
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Heavy-Duty Oxygen Lance 


CUTS AND PIERCES STEEL 


OR cutting or piercing 
heavy work that is be- 
yond the capacity of 
available oxyacetylene 
torches, a so-called “oxygen 
lance” can be used as illu- 
strated. For convenience, 
the lance is usually made of 
two sections of ordinary 
black iron pipe, one about 
2’ long, the other about 
1’. The operator then can 
replace the longer piece 
when it is consumed. Use 
no white lead in the joints 
and bake all pipe to burn 
any oil in the interior, be- 
cause oil or grease might 
produce a violent explosion 
when the lance was used. 
[he pipe is connected to 
the oxygen hose. At the 
point where the hole or cut Lance in use. To start the chemical reaction, an electric welder may 
is desired, the metal must be employed as shown, or the work or pipe end may be preheated 
be preheated, which can be 
done with a torch. Then the jet of oxygen is and the heat of this furthers the oxidization. 
turned on, and the steel is rapidly oxidized in’ The steel and oxygen combine to form ferric 
a fairly uniform kerf or hole. During the re- oxide, which is blown away. 
iction, the lower end of the pipe is consumed, The lance is capable of cutting through 
very thick steel and is, indeed, 
employed in tapping blast fur- 
naces. A 1%” pipe at 20 Ib. 
oxygen pressure will cut 14” 


How to Ream or Tap Short Tubes 
Ry HEN short plate very rapidly and smooth- 
= lengths of tub- ly and will pierce a 4%” hole 


of remarkable roundness. For 


ing have to be ; : 
thinner sections, even lower 


reamed out and 
tapped, the drill or pressures are used. 
tap will center itself Many operators heat the 
better if the tube is pipe end of the lance in place 
placed in a drill of the work, and a recent inno- 
chuck and rotated vation is to use an electric 
around the tool as welding machine for preheat- 
illustrated at left. ing. The electrode holder is 
__MERLE TERRILL. clamped on the oxygen lance 
at the upper end, and the 
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ground connection laid on the work, polarity 
being reversed. The arc is struck and played 
for about half a minute, after which the oxy- 
gen is turned on for the cut. To discontinue 
the arc, the operator merely kicks the ground 
connection off the work. A current of 100 to 
200 amperes is sufficient.—LESTER J. KING. 


Removing a Lathe Chuck 
Without Damage 


HEN difficulty is encountered in remov- 

ing a lathe chuck, experienced machin- 
ists use the old trick of placing a hardwood 
block on the ways of the lathe as shown 
above. Hold the other end of the block against 
the outside edge of the chuck and revolve the 
cone pulley backwards with the other hand. 
If the spindle drive is inclosed, throw the 
motor switch in and right out again in the 
reverse direction of rotation. The jaw of 
the chuck strikes the block a sharp blow, and 
the chuck may then be unscrewed by hand. 


Tightening Loose Saw Handles 


SAW handles sometimes become loose be- 
cause the square shoulders on the special 
two-piece saw screws wear away the wood. 
Loosen the screws and cut a new slot with 
a hack saw in the unslotted end of the screw; 
tighten by using two screw drivers. 
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Magnetic Center Indicator 
Sticks to the Work ~ 


HIS improved center indicator and level 

for setting lathe tools and other purposes 
is made from a casting of a new alloy of 
aluminum, cobalt, iron, and nickel that will 
support fifty times its own weight when mag- 
netized. It therefore sticks to the work, leav- 
ing both hands free. The casting has to be 
made complete as shown, even to the holes 
for the spirit level and the adjustable abut- 
ment, because the alloy is so hard it cannot 
be drilled. It may, of course, be ground or 
soldered. For internal boring or thread cut- 
ting, it may be set by the tailstock spindle, 
the outside of a chuck or faceplate, or by a 
light cut made on the outside of the work to 
be machined.—GEORGE J. MURDOCK. 





SPIRIT LEVEL- 


CENTER| _ 








- 


| TOOL 

| O MAGNETIC 
CASTING 
KEEPER 











Machinists are making these improved indicators and 
levels from special castings, which come magnetized 
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The two indicators show how far to hoist the casting in order to clear 
any obstructions. The clip for the chain or cable is bent from brass 


Sheet-Metal Apron Reduces 
Wear of Power Hack Saws 


UCH of the wear in power hack saws, es- 

pecially if of old style, is caused by saw 
cuttings that get into the mechanism. To pre- 
vent this, a sheet-iron apron may be made as 
shown below. The size and design of the ma- 
chine will, of course, govern its shape. It is 
usually a simple matter to attach it securely 
to the frame below the saw where it will not 
interfere with the operation of the machine. 


A power hack saw fitted with a substantial sheet- 
metal apron to keep cuttings out of the mechanism 
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as shown. 


Height-Marking Clips Used 


on Shop Hand Crane 


HEN heavy cast- 

ings have to be 
set on a drill press, 
boring mill, or other 
machine tool with a 
hand crane, consider- 
able time and effort 
may be saved if a re- 
movable metal clip is 
used on the chain, as 
illustrated at the left, 
to mark the exact 
height at which the 
casting will clear tool 
posts, chuck jaws, or 
other parts or fixtures. 
Opposite this clip place 
either another metal 
pointer clip or a paint 
mark. The clip also 
can be used on cable 
hoists for similar 
measuring operations. 


Safe Grip for Punch 
or Cold Chisel 


F YOU watch a 

foo mechanic 

using a cold chisel 

or a punch, you will 

see that he almost 

invariably holds it 
Although it may look somewhat 
awkward, this grip has two advantages. If 
the hammer should slip, the blow is taken by 
a part of the hand well protected with flesh- 
not by the fingers. The second advantage is 
that the working edge of the tool is visible at 
all times.—W.C. 


Pipe Threading Made Easier 
by Using Two Separate Cuts 


THREADS can be cut much easier on heavy 
pipe, especially by the amateur, if the dies 
are first set so they will cut to half of their 
normal depth. Turn them on the pipe as far 
as the threads are to go, then back off the 
tool. Next set the dies to the full depth of 
thread required and make a second cut on 
the same threads. When reversing the tool on 
the second cut, loosen the set screws back of 
the dies, which will prevent the threads from 
being torn. Never fail to use oil freely dur- 
ing the operation.—ALBERT SCHANTZ. 
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T IS sometimes neces- 


Brazing Blind Collars on Ends of Shafts 


sary to braze a blind 
collar on a shaft or a 
solid end in a pipe. The 
first precaution is to 
see that the work is 
vented or serious injury 
may result because of 
the building up of pres- 
sure in the blind end. 
In the example illus- 
trated, a small hole was 
drilled in the sleeve. 
This relieves any pres- 
sure and also shows 
when the braze is com- 
plete, as the brass then 
runs out of the hol:. 
The work is brazed in 
a vertical position. 


HARD BRASS OR STEEL WEDGE, 
2" LONG, 5/g" DEEP, 
) 


MAP 


An adapter is 
made as at the 
right and used | 


~A . % J J 
SY XK. 
5" \ 15 


O10" SHIM METALZ 
BRAZED TO WEDGES 


as shown above 


Holding Square Work in Chuck 


SQUARE work can be held in a three-jaw 
scroll chuck for facing or center drilling by 
making the simple adapter shown from either 
hard brass or steel. There is then no neces- 
sity for changing to a four-jaw chuck or for 
jockeying independent jaws in order to cen- 
ter the work. 

The two wedges, which are brazed to a 
piece of shim metal, give an included angle 
of 90 deg. to fit the work and an outside an- 
gle of 120 deg. to suit the chuck jaws. The 
apex of the angle should be placed exactly 
opposite one of the jaws, and it is well to 
scribe a reference line on the opposite chuck 
face centered through this jaw in order to 
insure accuracy.—G. F. LAMPKIN. 
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A blind collar to be 
brazed on the end of 
a shaft, and the com- 
pleted job. Note the 
vent hole. At left, 
the work is set ver- 
tically for brazing 


Graphite Lubricates Threads 
of Soldering-lron Tips 


TO PREVENT the threaded tip on an electric 
soldering iron from sticking, apply a little 
graphite periodically either with a regular 
graphite applicator or by rubbing a soft lead 
pencil on the threads. It will then be found 
that the tips can be more easily interchanged. 
Never use grease or oil for this purpose be- 
cause the heat will cause the lubricant to 
carbonize.—W. C. WILHITE. 


A soft lead pencil is rubbed over the threads of an 
electric soldering-iron tip to insure easy removal 


Tool for Setting Leather Fillets 


For setting leather fillets in the corners on 
wooden patterns, suitable tools may be pre- 
pared by soldering balls of different sizes 
from old ball bearings into the slightly flared 
ends of copper tubing. Where permanence is 
not of great importance, modeling clay may 
be used in place of the leather fillets. If the 
steel ball sticks to the clay, moisten it slight- 
ly.—L. COPLESTON. 
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Using a _ light 
rope to turn 
a vise screw 
when the work 
requires both 
hands to be 
free to hold it 


Vise Adjusted with Rope 
Looped Around Foot 


OMETIMES it is necessary to clamp sev- 
S eral pieces of metal or wood together in a 
machinist’s vise or the work is of such a na- 
ture, even if in one piece, that both hands are 
required to hold or adjust it while it is being 
placed in the vise. In such an emergency, you 
can adjust the jaws with your foot by the 
method illustrated above and have both hands 
free for taking care of the work. Simply tie 
a light rope to the vise handle, wrap it around 
the vise screw several turns, and make a loop 
in the lower end of the rope to fit over your 
shoe.—M.T. 


Steel Balls Help to Remove 
Pins from Long Holes 


i: YOU have no pin 
punch long enough to 
finish driving a pin from 
1 long hole, simply re- 
the punch when 
begins to bind and 
lrop one or more steel 
balls from an old ball 
bearing into the hole. 
effective, the 
Nalls should be nearly 
the diameter of the hole. 
Then use the pin punch 
4S usual. 


lo be 
Fe 


y < ( “ 
# 
ay 
TEEL 
BALLS 
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Tire-Valve Nuts Act 
as Small Reducers 


ERTAIN types of pipe 
fittings are often hard 


to obtain in the smaller sizes. 
I recently required some re- 
ducers for connecting 4” and 
1,”’ pipe, but could not obtain 
commercial fittings, so I used 
the valve nuts from old inner 
tubes. The inside threads run 
easily over the threads of \” 
pipe, while the outer threads 
match the 14” fittings. A 
coupling is used as shown at 
the right.—W.W. 


A Heavy-Duty Key Extractor 
of the Clamp-on Type 


ACHINE keys with heads can be re- 
M moved readily with the clamping type 
of extractor shown below. It is made from a 
bolt of suitable size, forged out flat, slotted 
to fit the head of the key, and drilled to take 
a clamping piece below the key head. The 
device is used with a “strong back” and two 
distance pieces or spacers, which may be 
any available scrap metal.—C.H.W. 


Removing a gib-head machine key with a puller 
made from a bolt and used with a “strong back" 


Easy Way to Clean Crooked Tubing 


AIR-LINE mechanics and others often find 
it difficult to remove small particles from 
long, crooked tubing or piping, which cannot 
be sufficiently cleaned by washing alone. A 
quick method is to tie a knot in the end of a 
string, place the knotted end in the tubing, 
and use the nozzle of a compressed-air line to 
force the string through the tube. It will do 
this regardless of how crooked the tubing 
may be.—EARL GRAY. 
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Circle Cutter Makes Disks 
Without a Pilot Hole 


SOMETIMES it is necessary to cut a metal 
Ccisk with a circle cutter in such a way that 
it will be solid, without the usual small pilot 
hole in the center. This can be done by re- 
moving the drill from the circle cutter and 
soldering a short piece of rod or tube to the 
metal as a pivot. For cutting similar disks 
in plastics and other material that cannot be 
soldered, the rod is first soldered to a large 
washer or disk, and this in turn is cemented 
to the material to be cut. In that case use a 

water-soluble glue so 
the washer can be 
removed easily with- 
out damaging the 
completed disk. To 
keep the piece of 
plastic from’ turn- 
ing, tack strips of 
wood at two ends 
as demonstrated in 
the photographs. 


To cut plastics, the pivot is soldered to a 
metal plate, which is cemented to the material 


Corrugated Fastener Serves 
as Wedge for Tack Hammer 


For holding the head 
on the handle of a 
tack hammer or other 
very small hammer, 
an ordinary corrugat- 
ed fastener makes a 
good wedge. It is driv- 
en into the end of the 
wood as shown. With 
a large hammer, the 
fastener can be used 
in conjunction with a 
wooden wedge to pro- 
vide a tight fit. 
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The waxed, polished 
plate holds the pa- 
per firmly in place 


Ferrotype Plate Forms 
Good Writing Surface 


IF IT is necessary to write or sketch on a 
rough or badly scratched table, desk, or bench 
top, a good way to assure a smooth surface 
is to buy an inexpensive 10” by 14” ferrotype 
plate at a photographic supply store. A sheet 
of paper placed on the waxed and polished 
plate will remain firmly in place, thus leaving 
one hand of the writer free. For permanent 
use in one position, the plate may be glued in 
place. When not in use it may be put away 
with books or papers or even hung on the 
wall.— MICHAEL ZUPANC. 


Connecting Rubber Tubing 
to a Water Faucet 


WHEN a connector of suitable size is not 
available for attaching rubber tubing or hose 
to a water tap, one cdn be made from a strip 
of inner-tube repair rubber. Coat the end of 
the tubing with rubber cement, and apply it 
also to the outside of the repair strip. Then 
wind the latter tightly around the hose to 
form a coupling that will fit snugly over the 
water faucet. This idea is particularly useful 
in the photographic dark room. 
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Large Jack Straightens Belt on Tractor Pulley 











pulley on the tractor, it 
usually may be centered 
by placing a heavy jack 
under the rear wheel on 
the same side, as shown, 
and backing the tractor 
slightly. Another way 
is to dig under the front 
wheel, if it will not 
throw the tractor too 
far off level, and allow 
the tractor to vibrate 
itself into the hole. If 








. P aN 
Using jack to move 


the tractor slightly BELT RUNS 


BELT RUNS 
T mM TO INSIDE 


) OUTSIDE 











poses, the topography sometimes makes 
lifficult:to back into a belt perfectly the 
first time. Often, however, the belt can be 
straightened while running without waste of 
time. If the belt runs to the outside of the 


\/ HEN a tractor is used for power pur- 


Screw Driver for Heavy Duty 


LARGE, powerful screw driver can be 
made from an old file about 144” thick. Heat 
ita cherry-red color in hot coals; then place 
on a flat surface, as in the ash pan of a 
stove, and cover it with some ashes to cool 
slowly. Grind off some of the teeth on both 
Sides, and grind the end to fit the slot of 
the screws to be turned. Add a file handle, 
rill a 1%” hole through ferrule and tang, and 
nsert a rivet. In use, the screw driver is 
turned with an adjustable wrench clamped 
O.S. 


+ 


lear the screw as demonstrated. 
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lf the belt tends to be- 
come too tight, the whole 
front end can be shifted 


the belt runs to the in- 
side of the pulley, the 
same method may be 
applied on the opposite 
side of the tractor. Oc- 
casionally the belt will 
become tight before it is brought to the cen- 
ter, but it can still be straightened as shown 
in the smaller sketch by moving the whole 
front part of the tractor. If the ground is 
muddy, a board or plank should be placed 
beneath the jack.—PAUL F. PODUSKA. 


Roadside Cabinet Displays 
Pottery and Craftwork 


POTTERY, toys, or small craftwork articles 
can be effectively displayed for sale in road- 
side cabinets of the type illustrated below. 
A padlock on the hinged front prevents theft 
of the goods from the upper compartment. 
Small shelves may be arranged at the sides 
for potted plants, and a blackboard at top 
carries current announcements. If preferred, 
the lower compartment may be inclosed also, 
so that both sections may be locked. 





Amateur microscope equipped for polarized light, 
with black-mirror polarizer and eyepiece analyzer 


By MORTON C. WALLING 


OLORS so gorgeous that they cannot 
be described; strange, rotating crosses 
in grains of starch; startling dark-field 

effects; remarkabie differen- 
tiation of structure. Those 
are some of the wonders to be 
seen by the amateur who 
ventures with his microscope 
into the rainbow world of po- 
larized light. 

Polarized light is essential- 
ly visible radiation traveling 
in only one direction. If you 
could observe the mechanism 
of an ordinary ray of light, 
you would find that its vibra- 
tions are radiating like spokes 
of a wheel in a plane at right 
angles tothe direction in which 
the ray is progressing. If the 


Pattern for 


(TINPLATE 
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Mi'rt0’t Support 


With Simple Polarizing Units 


and Imitate the Feats Performed 


light is passed through a polarizing 
unit, the vibrations all take place 
in one direction perpendicular t 
the ray. 
It’s all very much like passing a 
copy of this magazine through a 
picket fence. You can hold the 
magazine in a multitude of posi- 
tions, from horizontal to vertical: 
but you will find that it will go 
through the fence only when it is 
held in a vertical plane. If there 
is a second picket fence a short 
distance beyond, and in the same 
relative position, you can push the 
magazine through both of them 
with ease; but if the second fence 
has its pickets at right angles to 
those of the first fence, you cannot 
force the magazine through unless, 
between the fences, you rotate it 
the necessary number of degrees. 
; Now replace the magazine by a 
ad group of light rays vibrating in 
one plane perpendicular to the di- 
rection of travel, and the fences by 
some polarizing devices or mate- 
riais, and you have virtually the same story. 
The light, at the start, is vibrating in every 
direction perpendicular to the beam, but only 
those rays that happen to be moving in the 
plane that can get through the “pickets” of 
the polarizing mechanism will continue in a 
straight line, the rest being thrown off to one 
side or absorbed. 
When a second polarizing unit is placed in 


MIRRORS 

Ty hire) 
116° 

> gf 


How the mirrors are mounted and placed under the microscope stage 
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Light 


You Can Explore a World of Wonder 


with Expensive Professional Equipment 


the same relative position as the first one, the 
ray Will pass through it, too; but if itis ina 
crosswise position, the ray cannot get through 
unless there is something between the two 
polarizing units to twist the ray around so 
it is vibrating in a different direction from 
that given it by the first polarizer. It is this 
twisting action, produced by the refractive 
effect of various materials, that is of interest 
in microscopy. 

When the first polarizing unit (polarizer) 
and the second polarizing unit (analyzer) 
are crossed, or placed so that the analyzer 
will pass only vibrations at right angles to 
those emerging from the polarizer, no light 
at all will get through. Now, if a crystal of 
potassium chlorate, a piece of crinkled trans- 
parent cellulose film, or a sheet of mica of 
proper thickness is placed between polarizer 
and analyzer, gorgeous colors will be seen 
provided, of course, the light is white in the 
first place). When the crystal or other ma- 
terial is rotated, the colors will change in a 
breath-taking manner. 

lo convert a microscope into a polarizing 
instrument, you must have two distinct at- 

hments, one a polarizer and the other an 
analyzer. You can, of course, purchase such 
ittachments ready-made. Nicol-prism polar- 
izing equipment has been available for years, 


lamp is set so that its rays strike the out- 
mirror at an angle of thirty-three degrees 
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FOR YOUR 
MICROSCOPE 


Crystals of potassium chlorate seen by polar- 
ized light with the analyzer in different positions 


but is, compared to the cost of a typical am- 
ateur microscope, prohibitively expensive. 
Within the last two or three years, less costly 
sheet polarizing materials have been offered. 

However, for a few cents you can construct 
your own polarizing equipment. First con- 
sider the polarizer, which is placed beneath 
the microscope stage in such a way that it 
permits light vibrating in only one plane to 
reach the slide. Perhaps the simplest type to 
make consists of a pair of black mirrors 
mounted at the proper angles with respect to 
each other and to the source of light and the 
optical axis of the microscope. The illustra- 
tions show how such a polarizer can be made 
from two 2” by 2” cover glasses sold at photo- 
graphic supply stores for covering small lan- 
tern slides. 

Clean the glass plates thoroughly to remove 
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This is one way of cut- 
ting the inner analyzer 
tube to the proper angle 


Soldering the leg to the tinplate mirror mount. 
Right, how the eyepiece analyzer is assembled 


grease, and coat one side with black lacquer 
or enamel, applied thickly enough to form an 
opaque covering. When this is dry, the plates 
of glass, which have now become black mir- 
rors, are ready to mount. A _ rectangular 
piece of tinned sheet iron, taken from an 
empty tin can, cut and bent as shown, forms 
the support. 

The analyzer, which is mounted on the up- 
per end of the microscope tube, consists of a 
pile of about fifteen thin cover glasses of the 
type used over objects mounted on micro- 
scope slides, tilted at an angle to the optical 
axis of the microscope. They are held in a tube 
made of wood as shown in the illustrations 
accompanying this article. 

The analyzer is to be used between the up- 
per end of the microscope tube and the eye- 
piece, which must be lifted out or unscrewed 
from its usual position. Insert the diagonally 
slotted inner tube so that space above it is 
provided for the eyepiece. There should be, 
below the lower section, enough space to per- 
mit the analyzer to be slipped over the micro- 
scope tube for a distance of about an inch. 
It may be necessary to build up the thickness 
of the walls of the outer tube to provide a 
snug fit around the tube and the eyepiece, 
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Finished black- 
mirror polarizer 
and, in the fore- 
ground, parts 
for the analyzer 


BLACK 
MIRRORS 


after the glass pieces 
and their supporting 
tube are in place. Paint 
all inner surfaces of the 
unit with black India 
ink or dull-finish lac- 
quer (made by adding 
lampblack to black 
brushing lacquer. 

Clean the cover 
glasses carefully, to re- 
move every trace of 
scum and lint. Push one 
section of the diagonal- 
ly cut tube into place, 
using a little glue, if 
necessary, to hold it firmly. Next drop the 
cover glasses into position, and make sure 
that they lie flat and rest firmly against the 
sloping end of the inner tube. Finally insert 
the second half of the inner tube, pressirg it 
firmly but not too hard against the cover 
glasses. 

To use this polarizing outfit, remove the 


| GLUED JOINT 
OR TIGHT FIT 








MICROSCOPE 
TUBE 


Mica plates mounted in a cardboard holder can be 
piaced under the object slide to modify the color 
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substage microscope mirror and slide the 
black-mirror polarizer into position. Arrange 
the source of light, which should be an elec- 
tric lamp or other small illuminator, so that 
the angle between the rays of light from it 
and the outer black mirror is thirty-three 
degrees. Install the analyzer by removing the 
eyepiece, slipping the unit over the upper end 
of the tube, and dropping the eyepiece into 
its upper end. Look through the microscope 
and rotate the analyzer. The field should 
change from brilliance to almost complete 
darkness twice during a complete revolution, 
when no other source of light is affecting 
your eyes than that illuminating the polarizer. 
With the field at maximum darkness, place 
on the microscope stage a slide bearing a 
few strands of cotton. These should be seen 
brightly lighted, against a dark field. Try a 
bit of crumpled cellulose film or a piece of ; 
sheet mica. You should see vivid colors, which A T-shaped _s. 
wipes ‘ of celluloid, held 
change as you rotate the analyzer. Perhaps on the stage with 
one of the best tests for the efficiency of your clamps, is seen at 
polarizing outfit is to observe potassium | : left by ordinary 
chlorate crystals. Place a drop of saturated \ ' light. Below, how 
potassium chlorate solution on a clean slide \ polarized light 
and let it evaporate. Cover the crystals thus F reveals stresses 
produced with balsam, and add a cover glass. ’ set up when the 
This gives you a permanent _ age hy moved 
: rom side to side 
preparation. Seen by ordi- 
nary white light, the crys- 
tals are almost invisible; 
but when viewed by polar- 
ized light, with the analyzer 
in various positions, they 
give a gorgeous display of 
vivid colors. 
With your polarizing mi- 
croscope, you can duplicate 
the work done by engineers 
in large laboratories to de- 
termine stresses in steel 
structural beams by ob- 
serving strain figures pro- 
duced in celluloid models. 
Celluloid, like glass and va- 
rious other transparent 
materials, remains dark 
under the polarizing mi- 
croscope, when polarizer 
and analyzer are crossed. However, when the 
celluloid is under a strain, light areas indi- 
cate the presence and extent of this condition. 
You can see this action very easily with the 
aid of a T-shaped piece of celluloid. In 
making the T, cut the material cleanly 
and squarely with a sharp knife. Focus 
the microscope on the junction of the two 
sections of the pattern, and fasten the two 
ends of the cross bar of the T to the stage 
with small C clamps. Adjust the analyzer 
until the field is dark. Now, when you 
move the free portion of the T sidewise 


Coiton fibers in cloth 
under polarized light 


Slides of polarizing objects, holder with mica plates, . ‘ ; 
and a pair of commercial sheet-type polarizing disks With your finger, (Continued on page 242) 
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Simple Stunts Prove Laws 


/ 

, eg 
SUNLIGHT 
| 


eT 4 
~~.” WAYEL 
Fa PAPER 


MIRROR 


Seeing Lines in the Sun’s Spectrum 


OU can easily see the dark lines, called Fraunhofer 

lines, in the sun’s spectrum. In direct sunlight near 
a window, mount a sewing needle horizontally, and part- 
ly submerge a small mirror in water. Diffuse the sun- 
light with waxed paper, look at the needle’s image in 
the water, and you will see a spectrum with a dark line 
in the yellow region, and others less clearly defined in 
the green, blue, and violet. Vapors in the sun’s atmos- 
phere produce the lines by absorbing light of certain 
wave lengths. 


You Can‘t Always Believe Your Eyes 


Myrna a top from a six-inch disk of white cardboard 


and a pencil. Cut out a forty-five-degree notch, 
and paste half of the cut-out piece on each side of the 
notch, to balance the disk. Blacken half of the disk as 
shown. Spin the top clockwise and look through the 
notch at colored pieces of paper, illuminated by a lamp 
close by. The colors will disappear and pale comple- 
mentary hues will be seen. The reason is that fatigue 
lessens the eye’s responsiveness to the color seen through 
the notch by the time the white part of the disk comes 
into view, and other colors that make up white light 
therefore make more of an impression. Spin the disk 
counterclockwise, and the true colors will be seen. 
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WITH A KITCHEN TABLE 
FOR YOUR LABORATORY, 
YOU CAN MAKE THESE 
SEVEN AMAZING TESTS 


2. 
Soap Bubble Breaks 


in "Slow Motion" 


O WATCH a soap cy 

bubble break in &> 
“slow motion,” make —_ 
a coil by winding about eS 
ten feet of copper or ( 
iron wire around a \LOOP 
broom handle. Loop aon 
each end of the coil NEx1 
around the adjoining ~~° 
turn, as shown, to 
make a complete inclosure for 
the soap film, leaving a bit of 
wire projecting from the loop 
at the top for a handle. Dip 
the coil in a weak soap solution 
and let it drain. In a few mo- 
ments the film will break at 
the top, and you can watch the 
split-second travel of the break 
to the bottom. Soap _ bubbles 
break the same way, the ten- 
sion of the film drawing it rap- 
idly away from the point where 
the break starts. The experi- 
ment is pictured below. 





The break runs quickly down the coil 
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Preheated Air Makes 
Balloons of Bubbles 


OLL a metal tube from a sheet of 
R ordinary tin. No soldering is 
needed. Wrap one end of the tube 
with a strip of cloth, held by a rub- 
ber band, and attach rubber tubing 
to the other. Warm the metal tube 

ver a Bunsen flame or stove, dip 
the cloth in soapy water, shake off ( 
the excess liquid, and blow a bub- 
ble as you would with a bubble pipe. 
Pull the tube away when the bubble is thin lifted by the warm air inside. Heated air 
enough to show red and green colors. It was used by early balloonists before hydrogen 
will rise and float like a hot-air balloon, and helium were introduced. 


A 
& 60-CYCLE 


A.C, LAMP 


Blackened Surface 


Rolling Disk Shows How Bodies Fall Absorbs More Heat 


AKE two _ L-shaped 

te speed of an object that has fallen ten feet is doubled M plates of tin and black- 
when it has fallen four times as far, or forty feet. Be- en one as shown. Attach 
use objects rolling down an incline obey the same law, this a marble with paraffin to 
seasy to demonstrate. Mark a paper disk with an outer row each plate and place a 
twenty-four black segments and an inner row of twelve, lighted bulb exactly mid- 
shown in the insert above. Tack the disk to a short piece way between them. The 
broomstick and let it roll down an inclined board, start- marble will soon fall from 
ng at varying distances from the bottom. [Illuminate the the blackened tin as the 
sk with a sixty-cycle, alternating-current lamp and mark heat melts the wax, but the 
e distance when the outer row of marks on the disk appears’ marble on the shiny plate 
stand still as it reaches the bottom. Now increase the dis- will remain much longer. 

e four times, and the inner row of marks will appear to Black surfaces absorb heat, 
stand still as the disk reaches the bottom. polished surfaces reflect it. 


Why Smaller Lens Apertures Give Sharper Photos 


OLD a lens so that it focuses the 

image of a window upon white pa- 
per. Then place a card with a small hole 
in front of the lens. Objects beyond the 
window, such as trees, will now be sharp- 
ly focused, too, because the rays of light 
are confined to the center of the lens. 
This illustrates the use of camera iris dia- 
phragms. By “increasing depth of focus,”’ 
as it is called, sharper photos are obtained. 
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Blueberries being placed in a crucible for drying in the test for manganese 


By RAYMOND B. WAILES 


HEN mothers urge their chil- 

dren, “Drink milk and you will 

have pearly teeth,” or, ‘Eat your 

spinach and grow up to be a big 

boy,” they are paying an unconscious trib- 

ute to the chemist. He was the research 

worker who found that spinach contains 

iron, and that milk supplies great quantities 

of the element calcium, which enters so 

largely into the building of bones and teeth. 

Likewise, we owe to chemists the discovery 

that sea foods hold more iodine than other 

foods, and many other facts of vital im- 

portance about diet and its relation to health. 
Would you like to try your 
hand at analyzing foods, just as 
other chemists have done, to find 
out what is in them? It may 
surprise you to know that in 
your own home laboratory you 
can prove that oysters contain 
copper, and detect the none- 
too-common element manganese 
in a slice of blueberry pie. You 
can find the iron in spinach, 
the calcium in milk; and not 
only can you investigate the 
process by which nature turns 
an unripe banana into a ripe 
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HOLE IN CORK 
FOR THERMOMETER \ 


fn 


HOLE MADE 
IN OVEN BRAS 
TUBE 
SOU uc 
é —" 


> 
aA 








DRYING OVEN. A met- 
al kitchen over. makes a 
handy piece of equip- 
ment for the laboratory 


one, but you can even imitate it yourself 
Suppose you start your adventures in 
foodland by prospecting for manganese 
among the berries from a piece of blue- 
erry pie. How this is done illustrates a 
standard procedure that you can use for 
tecting metals and other elements in almost 
any foodstuff. For analysis, the material 
needs to be concentrated. To get rid of the 
organic matter, it is “ashed,’’ or heated un- 
til only a small amount of ash remains be- 
hind. If the food to be analyzed is pulpy, 
squashy, or liquid, it should also be dried, 
before ashing, to prevent loss by spattering. 
You can easily make a drying oven for 
this preliminary process. It will also come 
in handy for drying chemical precipitates 


f=, 


As a banana ripens, 
its starch turns to 
sugar, this interest- 
ing experiment shows 
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Foods 


and glassware that has just been washed. 
From the kitchen counter of a department 
store, or from a mail-order house, you can 
obtain a metal oven about a foot square for 
less than a dollar. It is intended to be 
placed on the burner of a stove, but it makes 
a fine laboratory drier, too, when it is fitted 
with four iron legs. You can make these 
from pieces of iron of about 3/16” by 1%” 
size, drilled to be bolted to the sides of the 
oven. The lower ends of the legs may be 
bent out to form small feet. An all-glass 
thermometer, of the type used in chemical 
laboratories, completes the drier. A neat way 
to attach the thermometer is to punch a %” 
hole in the top of the oven, solder a short 
length of metal tubing to the rim of the 
hole, and insert a one-hole cork carrying the 
thermometer. A Bunsen burner heats the 
irier from beneath. The legs should be high 
enough so that the inner cone of the 
Bunsen flame does not strike the bot- 
tom of the oven. 

Place several tablespoonfuls of 
cooked or uncooked blueberries, in a 
porcelain evaporating dish, on the 
shelf of the oven. Heat the drier 
with the burner, keeping it at a tem- 
perature a few degrees above the 
boiling point of water. About 105 
egrees centigrade, or roughly 220 
legrees Fahrenheit, is a good tem- 
perature for drying these and most 

1 products. 

When most of the moisture has 
been driven off, as shown by the 
feathery and dusty appearance of the 
residue, take the dish of berries from 
the oven and place it on a wire tri- 
over a Bunsen flame for the 
ashing process. The use of a porce- 
lain evaporating dish for the prelim- 
inary drying makes it unnecessary to 
transfer the contents to another ves- 
sel for this strong heating. Heat the 
material with the full flame of the 
Bunsen burner until all charred pieces 
are converted to a light-colored ash. 
This will require from a few minutes 

several hours, depending upon the 
material being ashed. If unsavory 
dors are given off during ashing, 
simply pick up the Bunsen burner 
ind direct its flame straight down up- 
nm the material in the dish. This will 
ourn the odorous vapors and destroy 
them as fast as they are distilled 
from the contents of the dish. When 


angle 


OCTOBER, 1938 


IN YOUR 
HOME LABORATORY 


ashing is completed, only a small amount of 
ash will remain. However, it will contain 
all the metals originally present in the com- 
pound, and most of the other elements, too. 
If not to be tested immediately, it may be 
kept in a stoppered bottle for future ex- 
periments. 

To analyze any such ash, it is dissolved in 
a suitable acid—usually a mixture of strong 
nitric acid or sulphuric acid with about four 
times its volume of water. Suppose you dis- 
solve the blueberry ash, by gentle heating, 
in about ten cubic centimeters (three tea- 
spoonfuls) of nitric acid of this strength. 

Filter the resulting solution and place sev- 
eral cubic centimeters of it in a test tube. 
Add about one gram, or a scant quarter 
teaspoonful, of lead peroxide, and several 
cubic centimeters of strong nitric acid. Boil 
the mixture, and let it settle. If manganese 


7 


71h 


You can imitate nature's work in turning starch into sugar 
by the use of a reflux condenser, as illustrated above 





That coffee holds carbon dioxide gas is proved by boiling ground 
coffee in water and passing the resulting vapor through lim2water 


is present, the solution will be colored violet. 
The hue is produced by the formation of per- 
manganic acid, and is definite proof that the 
blueberries contained manganese. 

A test such as this, which aims simply to 
establish whether or not there is any man- 
ganese in blueberries, is called qualitative 
analysis. It is a highly important part of 
standard chemical procedure. To go a step 
farther and find out how much manganese is 
contained in blueberries, you would need to 
resort to another type of test known as 
quantitative analysis. This, also, is a method 
of great importance in professional chem- 
ical work, but requires a balance capable of 
weighing with extreme precision, and other 
expensive apparatus not usually available 
in an amateur laboratory. Probably you will 
be satisfied to take the word of those who 
have made such elaborate and painstaking 
analyses, that you actually consume about two 


+ DID YOU KNOW THAT OYSTERS CONTAIN COPPER? THIS AND OTH 


milligrams, or seven one-mil- 
lionths of an ounce, of man- 
ganese when you eat a fair- 
sized slice of blueberry pie. 

That oysters contain cop- 
per is demonstrated as easily} 
Use three or four oysters for 
your test. Dry them, ash them, 
dissolve the ash in nitric or 
sulphuric acid, and filter the 
solution, just as you did with 
the blueberries. Now add am- 
monium hydroxide solution to 
the filtrate—the liquid that 
has passed through the filter 

until the mixture is alkaline. 
It has reached this point when 
a drop of it turns red litmus 
paper blue. Let the precipi- 
tate settle. If the clear upper 
part of the liquid is colored a 
deep azure blue, copper is 
present. The same test will 
reveal the presence of copper 
in mushrooms, currants, and 
calf’s liver. 

To detect the iron in spin- 
ach, dry and ash it in the same 
fashion. Dissolve some of the 
ash in nitric acid, which 
serves better than sulphuric 
acid for the iron test. Filter 
the solution, and add to the 
filtrate a drop or two Of a so- 
lution of thiocyanate of am- 
monium, of potassium, or of 
sodium. These compounds are 
also sometimes called sulpho- 
cyanides. Whichever of the 
three is added, the solution 
will turn a deep-red color if 
iron is present. 

The ash of beans, oysters, and, particular- 
ly, pork liver, will also show the presence of 
iron when this test is applied. Liver of all 
kinds seems to be a veritable mine of metals 
that animal bodies contain, especially cop- 
per and iron. 

Calcium and phosphorus are easy to find 
in milk. Evaporate about half a pint of 
milk in your drying oven, or directly over 
the Bunsen flame. Reduce the residue to 
ash, and dissolve the ash in nitric acid. 
Filter the solution. To several cubic centi- 
meters of the filtrate, add an equal volume 
of strong nitric acid, and then several cubic 
centimeters of a strong solution of am- 
monium molybdate. Warm the mixture 
slightly, and let it stand. If phosphorus is 
present, a yellow precipitate will form. 

To test milk for calcium, proceed exactly 
as before, up to and including the filtering of 
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the solution of the ash. Now make the fil- 
trate neutral to litmus paper by adding am- 
monium hydroxide very gradually, a drop 
it a time, so that you will not overshoot 
the mark. Finally add a solution of ammo- 
nium oxalate, or of sodium oxalate, and warm. 
A white precipitate of calcium oxalate indi- 
ates that calcium was present in the milk. 
To make sure that any white precipitate 
you see in this test is calcium oxalate and 
not some other substance, add a drop or two 
f acid to the test tube. Calcium oxalate 
will dissolve in the acid. 
Now you can see why milk aids in build- 
ing bones and teeth, which consist largely 
alcium phosphate—a compound of the 
lements calcium and phosphorus that milk 
uundantly contains. 
‘0 less a mystery than the peculiar rich- 
s of blueberries in manganese, or of oys- 
; in copper, is the queer affinity of ground 
offee for carbon dioxide gas. To show that 
ee holds this vapor, you have only to 
| a tablespoonful of coffee in a flask half 
{1 with water. The flask should be fitted 
a one-hole stopper and a bent outlet 
dipping into a solution of clear, filtered 
mewater, so that any gas boiled out of the 
ffee must pass through the solution. Soon 
> bubbles coming from your chemical cof- 
brew will turn the limewater milky. The 
‘bon dioxide from the coffee has reacted 
th the calcium hydroxide of the lime- 
ter, forming a white precipitate of cal- 
carbonate. You can make the lime- 
er for this test by dissolving ordinary 
in water and filtering; either slaked or 
nslaked lime will do. 
hy do black, ripened bananas taste bet- 
than the more attractive-looking ba- 
is whose firmness 
solid yellow or 
een-tinted color 
they have not 
ripened? There 
$s an interesting 
mical answer. In 
ning, the starch 
ie banana turns 
sugar, as you 
easily demon- 


ke a weak solu- 

f iodine, by mix- 
drop or two of 

ire of iodine with 
lrops of water. 
this solution is 
plied to any mate- 
lal containing starch, 
Will form a bluish- 
spot. You can 


confirm this, if you like, by touching some 
of the solution to the freshly cut surface of 
a piece of potato, which is practically all 
starch. Now apply some of the same re- 
agent to the edible part of an unripe banana. 
Again you will observe the bluish-black dis- 
coloration, showing that starch is present. 
Try the iodine solution on a ripe banana, 
however, and no discoloration will be pro- 
duced, for nature’s chemistry has converted 
practically all the starch into sugar. 

Would you like to imitate nature? You 
can turn starch into sugar yourself. Take 
about half a gram (or a tenth of a teaspoon- 
ful) of corn starch and shake it in a flask 
with about a hundred cubic centimeters (or 
half a glassful) of water. Add two cubic 
centimeters—nearly half a teaspoonful—of 
strong hydrochloric acid, or its equivalent 
in a weaker solution of the same acid. 

If you have a reflux condenser, and run- 
ning water in your laboratory, attach the 
condenser to the flask and let water run 
through it while you boil the flask’s con- 
tents. If not, you can improvise an effective 
substitute by fitting a glass tube about two 
feet long and half an inch in diameter in a 
vertical position above the flask. This serves 
as an air-cooled reflux condenser. The pur- 
pose of “refluxing” is to prevent loss of liq- 
uid from the flask while it is heated and 
allowed to digest, or act upon, the starch. 
Any escaping vapor is condensed, and the 
recovered liquid drips back into the flask. 

After fifteen minutes or more of boiling, 
draw off about five cubic centimeters of the 
liquid in the flask. Test it for starch—after 
neutralizing it with a bit of some carbonate 

by adding a dilute solution of iodine. No 
bluish-black color (Continued on page 244) 


Turning paper into sugar. Bits of filter paper are being ground in a mortar 
with strong sulphuric acid. A cloth around the pestle protects the hands 


ING FACTS ARE REVEALED BY TESTS YOU CAN EASILY MAKE 
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AVAILABLE in various 
sizes to fit any make of 
car, a new streamline 
radio antenna is designed 
to be mounted on the 
engine hood. Because it 
is well shielded by the 
car’s metal fenders and 
hood, the unit is said to 
reduce the interference 
from ignition noises and 
static generated by the 
tires to a minimum. A 
specially designed lead- 
in cable is supplied with 
the antenna. 







SEVEN BRAND-NEW 





IDEAS 


For the Radio Fan 


Automobile Antenna Fits on Hood 





Running along the top of the engine hood, the radio antenno 
not only blends in with the car's lines, but reduces static 


Two-in-One Aerial Feeder 
Cuts Transmitter Losses 


BY ELIMINATING the power losses that often occur 
in the feeder leading from a transmitter to its an- 
tenna, a new concentric cable now makes it possible 
for amateurs to run their stations more efficiently 
Entirely flexible and waterproof, the new twin-cable 
feeder shown in the illustration at the left consists 








Speaker for Car Roof 
ls Waterproof 


WATERPROOF and sturdy, an 
outdoor loudspeaker recently 
placed on the market for po- 
lice cars and advertising cars 
has an all-aluminum horn, and 
is designed to throw a direc- 
tional sound beam over a long 
distance. The horn is fifteen 
and a half inches in diameter, 
and only twelve inches deep. 
Mounted on a car roof, it can 
be turned in any direction 
desired by means of a handle 
attached to a shaft that ex- 
tends inside the car. 


210 


of two wires, one within the other. 

























Even a stream of water from a hose will not injure this specker 
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Generator Is Run By Car’s Rear Wheel 


MOUNTED on a car’s rear bumper and con-- with the car stationary or in motion. For 


nected by belt to a special pulley clamped to 
the right-rear wheel, a new alternating-cur- 
rent generator provides a dependable power 
supply for portable radio transmitters and 


stationary use, it is only necessary to jack 
up the car’s rear wheel, as shown in the 
photograph above. The unit takes but a few 
minutes to install, and no special tools are 


public-address equipment. It can be operated 


Novel Mike Does 
Triple Duty 


SIMPLY twisting a con- 
trol knob in the base of a 
new crystal microphone 
makes it sensitive to 
sounds from a single di- 

tion, from opposite di- 

ctions, or from all sides. 

is particularly useful 
public address work. 


Adjustable Crystal Holder 
Improves Transmitters 


AMATEURS _ operating 
low-power transmitters 
will find a valuable aid 
in the variable-frequency 
crystal holder shown. By 
turning the knob, the 
crystal frequency can be 
shifted over a 51%-kilo- 
cycle range. 


required to put it in operation. 


Switch Gives Old Sets 
Push-Button Tuning 


TO ENABLE the home experimenter to 
provide his present receiver with modern 
push-button tuning, the convenient gang- 
switch selector pictured below has been 
placed on the market. Easily installed 
on the front panel of an existing set, the 
unit is available with either four, six, or 
eight selector buttons. 
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Three Radio Circuits 


F YOU like to experiment, the new 6C8G_ metal chassis, but for experimental purposes, 
tube will provide you with many hours of the board requires less drilling and cutting 
interesting set construction and radio en- and is much less expensive. 
tertainment. With it and an inexpensive Being extremely easy to construct, the bat- 
assortment of easily obtained parts you can tery-operated receiver circuit provides a good 
construct three useful circuits—an all-wave _ starting point for your 6C8G experiments. As 
battery receiver, an all-wave, all-electric set, shown in the diagram and photograph on 
and an efficient two-stage audio amplifier. page 213, it is a detector-amplifier unit pro- 
Because the tube is a double- 
purpose unit containing twin sets rae Sy ; Th ee Cp OE AE 
of elements, it can be made to do Lim oe ee hat 
the work of two tubes, and in each 
of the hook-ups illustrated on these 
vages it is made to function in its 
dual capacity. In the all-wave bat- 
tery receiver, it serves as a detector 
and audio-frequency amplifier; in 
the all-electric set, it provides both 
detector and rectifier; while in the 
amplifier it functions as two stages 
of resistance-coupled amplification. 
For simplicity, each circuit has 
been mounted bread-board-fashion 
on a small 51% by 6” rectangle of 
plywood. If desired, of course, they 
may be assembled on a regular 
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sed as a two-stage amplifier, the dual-purpose 
provides an auxiliary unit for use with a 
be receiver or crystal set. Mounted on a 
gseboard, the circuit can be wired easily 
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In the all-electric set, the tube serves as a detector-rectifier 


viding all-wave reception through the use of standard 
plug-in coils. It operates with a filament current of six 
volts, which can be supplied by a storage battery or four 
series-connected dry cells, and a maximum plate current 
of ninety volts. How the tube and 
plug-in coils are wired is plainly shown 
in the socket diagrams. This receiver 
circuit gives surprisingly good re- 
sults. Using the set in the heart of j 


R.F.C; 
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The battery-receiver hook-up. Note how the tube 
and coil sockets are connected into the circuit 
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New York City, the author was successful in 
logging several European stations. 

In the all-electric, A.C.-D.C. unit, the same 
6C8G tube serves as a combined regenerative 
detector and rectifier, a 360-ohm resistor built 
into the power cord providing the necessary 
filament voltage. Like the battery circuit, 
this receiver utilizes plug-in coils to obtain 
all-wave reception. If the circuit tends to 
hum, place a metal shield over the tube, 
grounding it to the chassis if a metal mount- 
ing is used, or connecting it to the negative 
wiring if the unit is assembled on a wood 
board. Since the circuit is grounded through 
the house wiring, no outside ground can be 
used. 

The third circuit—an efficient battery-oper- 
ated, two-stage audio amplifier—-can be used 
with any small set or with a crystal outfit. 
Provided with a transformer input it can be 
easily coupled to almost any unit. As shown 
in the diagram, the two sets of element with- 
in the 6C8G tube are resistance-coupled. A 
one-half megohm potentiometer is provided 
for volume control. Although in most cases 
best results will be obtained with a plate volt- 
age of ninety, the circuit will operate satisfac- 
torily on forty-five volts. 

In wiring each of the circuits, follow the 
diagram for the tube socket as shown in the 
battery-receiver diagram. The numbers on 
the socket holes refer to the numbers on the 
tube elements indicated in the hookups. 





LIST OF PARTS NEEDED 


} One 6C8G tube. 

Two variable condensers, .00014 mfd. 
Antenna trimmer condenser, .0001 mfd. 
Fixed condenser, mica, .00025 mfd. 
Fixed condenser, mica, .001 mfd. 

Fixed condenser, mica, .00015 mfd. 
Fixed condenser, tubular, .006 mfd. 
Dual electrolytic condenser, 16-16 mfd. 
Fixed resistor, 20,000 ohms, 1 watt. 
Fixed resistor, 3 megohms, % watt. 
watt. 


Fixed resistor, 1 megohm, ™% 


Fixed resistor, 50,000 ohms, ™ watt. 


Variable resistor, 15,000 ohms, with 
switch. 

Variable resistor, 500,000 ohms, with 
switch. 

Radio-frequency choke, 2.5 mh. 

Audio transformer, 1-3 ratio. 

Line cord with resistor, 360 ohms. 

Miscellaneous Set of six-prong plug- 

in coils, one six-prong socket, one 

eight-prong socket, knobs, dials, wire, 

solder, etc. 






































































































































By ARTHUR C. MILLER 


IMILAR in size and shape to a box cam- 
era, this midget portable is an ideal r 
ceiver for use on picnics, hikes, and 

camping trips. Housed in its small b 
leatherette case is an efficient one-tube 
generative outfit complete with its powe 
supply, which consists of two standar 
flash-light cells and three small 4'.-“ 
“C” batteries. This saving of power-supply 
space is made possible through the use of 
special “B”-batteryless circuit similar @ 
one first described by the author a few 
ago (P.S.M., July, 36, p. 52). 

The circuit consists of a six-prong coil if 
the antenna circuit tuned by a .00014-mit 
variable condenser. Another .00014-mit 


condenser controls regeneration and is com 
nected between one end of the radio-frt- 
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The circuit above, complete with its battery sup- 
ply, is mounted in the small cabinet at the left 


quency choke and the ground, Prong con- 
nections to the coil, shown in the diagram, 
are not standard and apply only to the spe- 
cific type of coil used in the original design. 
If another type of coil is used the smallest 
of the three windings should be 
used as the antenna coil (L:). 
L.,, or grid coil, is the largest 
winding, and is usually wound in 
plain enamel wire. 
To obtain greater selectivity 
when using a long antenna, a 
.00l-mfd. mica fixed condenser 
was included in the antenna lead 
to L;. If a short antenna is used, 
this fixed condenser may be omit- 
ted. On the other hand, should 
the antenna be exceptionally long, 
it may be well to 
Substitute a .0025- 
mfd. condenser for 
the .001-mfd. unit. 
The cabinet, whose 
inside dimensions are 
38% by 5%”, is con- 
Structed of wood 
5/16’ thick covered 
with black leather- 
ette material. Top view of the receiver showing how the L-shaped metal chassis 
, is mounted vertically. The sketch shows the coil and windings 
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Used alone, the upper section is large enough for a two 
years’ file of Popular Science. The lower part, which 
can be built now or added later, is doweled on as at right 


ERE is a compact, attractive, sub- 
stantial bookcase to enable you to 
preserve and keep handy a complete 
file of the new size POPULAR SCIENCE 
MONTHLY. AS a rule, when magazines are 
stored upright on a shelf, they sag limply and 
bend out of shape. This design avoids that 
difficulty in an ingenious way. A sliding par- 
tition, made as illustrated, automatically locks 
in any position and holds the magazines in 








» New 














POPULAR 


Made in two attractive but 
easily built units, it holds 
forty-eight magazines of the 
present size and has a sliding 


stop to keep them aligned 





quered. The list of materials is given below 
3egin by making the upper section, whic! 
consists of the top, bottom, and two side 
Square these pieces to dimensions and la) 
out the two 14,” holes for the brass rods on 
each side. To do this accurately, make 
cardboard template 93,” high and about 2 
wide. Mark a line 12” from the rear edge and 
square lines across it 11,” from each end (see 

















perfect alignment. The construction through- -— ——— 
out is of the simplest type. 
The top section of the 
> Loy : MATERIALS FOR BOOKCASE 
case is large enough for 
twenty-four magazines. UPPER UNIT 
The lower section and tg 
Pe. Description 5 Ww. L. 
base, which can be built 2 Side ie 10 
later, if desired, after the + Tor < oa 
: : Op i is f2 
top part is almost filled, 1 \, Ty, 10 
provide space for an 1 67 8% 
equal number. The com- | 1 Bottom 77 12 
plete case will therefore 1 Slide 7% 9% 
hold your POPULAR 2 Curtain rods (brass) 4 dia. 10% 
SCIENCE -file for four 
years to come. t “ LOWER UNIT 
“Cs 1 
Almost any wood may . . a qQ | 2 Sides 7% 10 
be used, but so little is “PARTITION ~~. ra OD 1 Bottom 4 7% 11% 
required that it pays to 2°’ boas “6 1 Base ; 3 7% 12 
get a good cabinet wood, The slidi Hon 2 M4 7% 1 
especially if the piece is | a — or 2 Curtain rods (brass) \% dia. 10% 
to be finished to match 10 ing e aga “ sup Note: All dimensions are given in inches 
right and neatly aligned. and are finished sizes. 
other furniture rather The tension is adjusted 
than enameled or lac- by tightening the screws ss «GJ 
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ail drawing of slide). Place the template 

each side, flush with the bottom and rear 
edge, and prick through the cardboard where 
the lines intersect. Bore the four holes to a 
depth of 4”. Cut two pieces of 4” curtain 
rod, 10144” long. These may be inserted in the 
holes before gluing, or after gluing if a down- 
ward-slanting groove or inlet to the hole is 
cut in one of the sides. 

Now glue and nail the top to the two sides, 
but size the end wood with thin glue before- 
hand. Nail a piece of scrap wood, 11” long, 
temporarily to the underside, making sure 
that the sides are square with the top. 

When the glue is dry, set the nails below 
the surface and fill the holes with stick shel- 
lac or other filler. Leave the temporary bot- 
tom in place while smoothing the surfaces and 


rounding the corners. To decorate the top, 
two 14” pieces are glued on as shown. The 
front and side edges of the bottom board may 
be beaded, if desired, with a scratch stock as 


explained in a previous issue 

P. S. M., June ’38, p. 71). The 
temporary bottom is now removed 
ind the permanent one glued and 
screwed in place. Use three 114” 
No. 9 screws in each side. 
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SLIDING 
PARTITION 





Rubbing 
shellac with 6/0 water- 
proof sandpaper and oil. 
At left, working drawings 


























‘SCIENCE Bookcase 


To keep the magazines in an upright posi- 
tion until the bookcase is filled, a piece of 
wood is made as shown to slide on the two 
brass rods. Cut a piece of 42” stock to exact 
length (93”), but make it about 714” wide. 
Bore holes in the rear edge and drive four 1” 
No. 8 flathead screws at the approximate 
points indicated on the drawing. Remove the 
screws and rip off a 142” wide strip. Screw the 
two pieces together again—they will fit ex- 


actly—and lay out the position of the 4” 
holes from the cardboard template. Bore 
these holes, cut the slide to exact width 


(7 3/16”), remove the screws, and reassemble 
the slide over the brass rods. If the holes are 
too big, take it apart and plane the edges; if 
too small, insert a 
piece of paper in the 
joint. The slide can 
be made to look like a 
magazine by gluing a 
strip of white paper 
to the front edge and 
then sticking on the 
backstrap lettering 
from an old copy of 
POPULAR SCIENCE. 
The lower section is 
made like the first but 
without a top, and the 


two are joined with 
3%” dowels. A _ base 
made of a 3%” board, 


to which a strip of 14” 
stock has been glued 
at each end, is shaped 
as shown and screwed 
to the underside of the 
lower section. When 
the upper section is 
full of magazines, the 
slide should be re- 
moved and used in the 
second section. A back 
of thin plywood, cov- 
ering both _ sections, 
may then be nailed to 
the bookcase. 

The case may be 
stained and finished with coats of thin shellac 
or varnish, or it may be painted with colored 
enamel or lacquer. If shellac is used, rub 
down each coat with No. 3/0 steel wool and 
the last coat with No. 6/0 waterproof sand- 
paper and crude oil. 

This bookcase was designed for POPULAR 
SCIENCE MONTHLY by Herman Hjorth, noted 
woodworking authority. 


last coat of 
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Hand-Operated Drill Press 
Improvised from Wood 


HEN a large number of holes have to 
WG oe drilled and only a hand drill is avail- 
able, a drill press may be improvised from 
scraps of wood as shown below. The only ex- 
pense is five cents for a door spring. The 
hand drill is not damaged because only one 
hole has to be drilled through the handle for 
The cork is split to hold the handle attaching to the lever.—DAVID STEWART. 


Glass Cutters Kept in Turps 


LASS cutters not only work better if 
e they are dipped in turpentine or kero- 
sene before use, but they also last longer if 
kept immersed in the liquid when not in use. 
A bottle may be partly filled with turpentine 
and fitted with a split cork that has a hole 
in the center large enough to fit the glass- 
cutter handle. 
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An Adjustable Skirt Gauge made i 
: for Home Dressmakers eae 
OR home dressmakers, the gauge illus- hold-ba 
FP iated below aids in marking the length of sets, an 
skirts while being fitted. A portion of a yard- an als 
stick is fastened to a base about 74” by 6” by Obtai 
6”. A pointer is shaped as shown and slotted softwoo 
slightly deeper and wider than the width and by 12”, 
thickness of the yardstick. A small brass, may us¢ 
iron, or even hardwood bar, tapped for a 1,” the nev 
bolt, is screwed to the slotted end so the point- scalpel-| 
er may be set with the aid of a thumb screw me hea 
or an ordinary bolt which has been heated and ping | 
flattened to give a good finger make eé 

grip. To make a neat appear- efore. 

ance, give the base one or You ¢ 
two coats of paint and the Hand drill set up in a quickly improvised wooden trated it 
rule a light coat of shellac press so that holes can be drilled with less effort wn des 
after it has been. cleaned Sandp 
thoroughly.—C.A.V. everal 


Atomizer Speedily Dries 
Small-Necked Bottles H 


AFTER they have been washed, small bottles 
with narrow mouths can be quickly dried in- 
side by warming them slightly and blowing 
air into them with a discarded atomizer bulb 
as illustrated. 
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Carving Grotesque Heads 
FOR USE IN NOVELTIES 






































OU can allow your imagination to run 
Y ae when carving grotesque miniature 
heads of the type illustrated. They can be 
made in various sizes and used for novelty 

sstume jewelry such as bracelets, clips, 
brooches, and even rings. Lamp pulls, curtain 
hold-backs, bottle corks, desk and smoking 





5 sets, and all sorts of small craftwork articles 
an also be ornamented with the heads. 

4’ Obtain a stick of clear, straight-grained 

% softwood such as whitewood, about 4%” by 4” 


12”, and whittle a head at the end. You 
nay use a well-sharpened penknife or one of paint the faces with brilliant primary colors 

new type knife sets that have small and brown, medium green, and white so they 
scalpel-like cutters of various shapes. After resemble totem-pole heads or the weird ritual 
ne head has been carved, remove it with a masks of various Indian tribes. 


ping saw and start another. Endeavor to For a bracelet like that illustrated, it is 
ike each head more grotesque than the one necessary to provide cylinderlike beads as 
ore. spacers between the heads. Two holes are 
You can start by copying the heads illus- drilled through each head and bead to take 
- trated in the photographs, or make up your hat elastics, which may be purchased, two on 
et wn designs as you go along. a card, for five cents. Overlap the ends of 
Sandpaper the heads carefully and apply the elastics and fasten them together with 
eral coats of four-hour black enamel; then fine wire.—JOSEFA CLARK. 
° ° ° 
How to Guide Small Pieces Safely over a Jointer 
tles : , 
in- SMALL pieces of 


ing d that might be 
ulb langerous to hold by 
ind when running 
hem over the jointer 
in be clamped to a 
irger board as 
shown at right. This 
ll serve as a guide 
ong the jointer 
‘table and fence, and 
makes the job much 
safer, and easier as 
vell— BROOKS HILL, 
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Adjusting the rheostat 
so that the light cast 
down on the easel from 
the small, projecting 
tube is just sufficient 
to cause the shadow of 
the tube to disappear 


TRANSFORMER 


6.3-V 
PILOT LAMP 






Wiring diagram and, at 
right, the wired 
and partly assembled. 
Dimensions are given in 
the sketch at top of the 
page, but the 
size is not 


parts 


exact 
important 


Simple Meter 


TAKES THE GUESSWORK OUT OF 


. ENLARGING 


s* By KENNETH MURRAY 


MATEUR photographers waste an 
incalculable amount of paper and 
time when guessing the proper ex- 

posure for making enlargements. Worse 
still, if they guess even slightly wrong, 
their pictures lack sparkle and brilliance. 

Constructed without special tools for 
less than a dollar, the simple “enlargo- 
meter” illustrated gives accurate results. 
It is merely placed on the enlarging easel 
so that the extending tube is in the light 
of the projected negative ard therefore 
casts a shadow on the enlarging easel. 
A switch is then flicked to light a tiny 
lamp in the tube so that the easel is illu- 
minated with a soft glow, the strength 
of which has been set beforehand by 
means of a rheostat. Next, the iris dia- 
phragm of the enlarger, if it has an 
adjustable one, is slowly closed until the 
shadow disappears. At this point, the 
exposure time will be the same for all 
negatives. 

You can, for example, select an ex- 
posure time of five, fifteen, or forty sec- 
onds by setting the rheostat beforehand, 
and then give the same exposure time to 
all subsequent negatives regardless of 
their density! 

On the other hand, if you wish to op- 
erate the enlarger at any one diaphragm 
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opening or if the diaphragm 
itself has a fixed opening, it is 
necessary only to turn the rheo- 
stat knob until the shadow dis- 
appears. The exposure time is 
then found by means of a dial 
placed underneath the knob. In 
this case the dial positions for 
lifferent exposures will have to 


be worked out beforehand, but 
the scale will remain constant 
thereafter. 


Materials: a piece of 4%” black 
tempered pressed-wood composition or other 
suitable stock for the box; a small radio 
flament rheostat; 6-volt toggle switch; 6- 
volt doorbell or radio filament transformer; 
§.3-volt radio pilot lamp; a 1%4” long piece 
f black fiber or metal tubing, 7/16” in in- 
side diameter; short extension cord and plug, 
and some short wood screws and bolts. 
Cut the five parts for the housing, bolt the 
transformer to the bottom, and attach the 
rheostat and toggle switch to the front panel. 
Drill a hole in the back piece for the ex- 
tension cord, which is connected directly to 
e transformer. Small triangular strips of 
vood may be fitted in each corner of the 
housing so that it can more conveniently be 
screwed together. 

In one side, drill a hole for the tubing. Cut 

4” by 3/16” slot in the projecting end of 

tubing as shown. The pilot lamp can be 

nnected by soldering one of the leads to 
the center contact; the other lead is then 


HOW THE "ENLARGOMETER" 


The meter is placed so the tube casts a 
strong shadow across the projected image 
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Rheostat dial for taking 
the readings in seconds 


IS SET THE FIRST TIME 


By means of the rheostat, the light is 
then adjusted until the shadow vanishes 





held in contact with the shell 
when the lamp is pushed into 
the tubing. The slot should face 
downwards so that the light is 
projected in a narrow beam. The 
end of the tubing need not be 
closed. 

In case it is necessary to com- 
pensate for a low-range rheostat 
or a low-power lamp in the en- 
larger, a spring sleeve may be 
fitted tightly over the end of the 
tube as shown below at right for 
reducing the width of the slot. 

A 6-volt filament rheostat from an old- 
time radio will control the pilot bulb over 
its entire range, but if any difficulty is ex- 
perienced in obtaining one, you can use a 
modern low-resistance rheostat by removing 
the old wire and replacing it with some of 
higher resistance. Wire from an old radio 
resistor will do. It should be wound in place 
evenly so that the dimming action will not 
be jumpy. 

Plug the enlargometer into any 110-volt 
a.-c. circuit and use the toggle switch for 
turning it on and off. For the first trial and 
for setting the rheostat permanently, you 
will need a negative for which you have 
found exactly the correct exposure time by 
careful experiment. 

Let us assume that 
the negative will require 
a five-second exposure at 
F/8. Set the lens dia- 


The light slot may be 
cut down in width if 
necessary by adding 
an adjustable sleeve. 
Above, the lamp ready 
to slip into the tube 
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phragm at this opening and place the meter 
on the easel so that the projecting tube casts 
a strong shadow. Now flip the switch and 
manipulate the rheostat knob until the pilot 
lamp casts a soft glow on the easel. The 
shadow will still be visible, but less strong. 
Turn the knob farther. At one point the 
shadow will disappear, and the rheostat is 
then set properly for use with any negative 
and a five-second exposure. 

With other negatives, simply place the 
meter on the easel and close the enlarger 
lens diaphragm until the shadow cast by the 
projecting tube just disappears. A five-sec- 
ond exposure will then be exactly right. 

If you wish to use the lens at a smaller 
aperture, double the exposure for each small- 
er aperture opening. 

When it is desired to use the second meth- 
od previously mentioned, a dial may be ce- 
mented underneath the knob and calibrated 
in seconds. Such a dial is illustrated, al- 
though the calibrations will have to be 
worked out individually because of different 


Keeping Track of Roll 


HEN many rolls of photographic films 
WV have to be developed in absolute dark- 
ness, there is always a chance that you will 
not take them out of the developer in the same 
order they were put in, thus perhaps over- 
developing one and underdeveloping another. 
A simple way to mark them in the order they 
are put into the developer is to leave the first 
roll as it is; then 
fold toward you 
about 14” of the 
right corner of the 
second roll (holding 
the film so that it 
curls toward you 
with the end upper- 
most) and crease it 
well; next, fold for- 
ward the left corner 
of film No. 3, and 
both corners of No. 
4. If there is a fifth 











conditions encountered in each case. These 
include (1) strength of enlarging light, (2) 
lens aperture, (3) degree of enlargement 
when making tests for calibration, and (4) 
resistance of the particular rheostat used 
Thin, medium, and dense negatives should 
be tested. In each case, note on the dial the 
point where the shadow disappears and 
mark it with the correct exposure. In-be- 
tween points may then be divided off. A few 
test exposures with other negatives may be 
made to check accuracy. Barring current 
fluctuations, the dial will then show correct 
exposures in seconds without fail. 

It is understood, of course, that the prede- 
termined exposures are for use with one 
grade of enlarging paper. They will have to 
be decreased or increased when other grades 
are used. A “‘soft’’ grade will require ap- 
proximately one-fourth less exposure time 
than the “normal” grade. For the “hard” 
grade, increase exposure by one fourth, and 
for ‘extra hard,” slightly more than twice 


the exposure time will be necessary. 


Films in the Developer 


roll, fold the right corner backward; No. 6, 
left corner backward; No. 7, both corners 
backward; No. 8, right corner forward and 
left corner backward. 

3y the time the first five or six rolls have 
been put into the developer, one by one, the 
first is usually ready for washing and fixing, 
so one can then repeat the numbering sys- 
tem.—W. EDWARDS BROWN. 


Photoflash Synchronizer Made 
from an Electric Plug 


THIS synchroniz- 
er for battery-op- 
erated photoflash 
lamps, which will 
work at shutter 
speeds of 1/25 or 
1/50 second, is 
made from an elec- 
tric plug, a thick 
fiber faucet wash- 
er, and a piece of 
spring brass 
ered to the plunger 
of the cable re- 
lease. The washer 
is merely wedged 
between the prongs 
and its center hole enlarged. The spring 
brass is bent as shown before being soldered 
to the top of the plunger. Small, flexible, 
rubber covered lamp cords are attached to 
the terminals.—_-HAROLD A. SOARD. 


sold- 
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Solutions Mixed 
with Aid of 
Glass Marbles 


SOLUTIONS that are 
hard to mix and nor- 
mally require a lot of 
shaking to get them 
ready for use, can be 
prepared more easily 
if a few small glass 

rbles are dropped into the bottle. The mar- 
bles may be left in until the contents have 
been used up.—A. H. W. 


Photostats Mounted Smoothly 
with Ordinary Paste 


HOTOSTATS, blueprints, and original draw- 
s may be mounted on heavy board with- 
showing wrinkles if the following method 
sed: 

ilute a first-class grade of stationer’s 
te with water so it will run, and with a 
nge carefully apply this to the back of 
drawing and also to the mounting board. 
that there are no puddles of liquid paste 
ither surface. Then lay the sheet gently 
he board so its center lies flat, and slow- 
t it cover the board. With a stiff brush, 
oth the finished surface from the center 
he four sides. Let it dry slowly, and it 
come out free of wrinkles and surpris- 
’ flat-—JAMES F. SCHINDLER. 
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grains or 5 oz. 55 grains. 
show which sizes to make. 


Wax Paper 
Gives Luster 
to Matte Prints 


HOTOGRAPHIC enlargements 

that are to be displayed in an 
album or mounted for framing or 
exhibition purposes are frequent- 
ly made on matte or semimatte 
paper, but sometimes the prints 
look rather flat and dull. This 
may be remedied by rubbing them 
thoroughly with crumpled wax 
paper of the type used for wrap- 
ping sandwiches. Turn the paper 
occasionally to produce a new 
film of wax. The coating not only 
gives a soft luster, but also pre- 
vents the surface from becoming 
soiled so quickly if the prints are 
handled often.—B. G. SWITZER. 


Special Chemical Weights 
Made from Tin Foil 


O FACILITATE mixing photographic 


chemicals and other formulas, special 
weights can be made from tin foil to supple- 
ment those provided with the scales. Crush 
the foil to a convenient shape, check it with 
a standard weight until it balances, and mark 
it clearly. Weights of 4%, %, and 1 oz. will 
be found useful. If you mix certain formu- 
las repeatedly, weights can be made for each 
chemical, as, for example, one of 2 oz. 10 

Experience will 
E. J. EISEN MEIER. 
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Timely Aids 
for Motorists 


Inner Tube Aids in 
Flushing Radiator 


BY TYING an old inner tube 
as shown at left to the radi- 
ator cap, you can prevent 
rusty radiator water from 
spilling out and staining a 
car’s finish when the cooling 
system is being flushed out 
from the lower radiator con- 
nection.—A.H.W. 


Vise for Minor Repairs 


MINOR automobile repairs on the road are 
facilitated by the improvised vise shown in 
use below. Two holes drilled through the 
edge of the running board accommodate the 
U bolt, as indicated in the inset.—B.I. 


Fogproofing a Windshield 


FOGGING of the inside surface of a wind- 
shield can be prevented by wiping the glass 
with a sponge dipped in a mixture of four te on 
ounces of potassium oxalate, two ounces of rae ‘ 
glycerin, one grain of camphor, and one ounce this new 


of turpentine. Heat as shown.—-M.L. It feeds 
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Tire Gauge Measures Compression 


A TIRE valve stem soldered into an old spark-plug shell 
makes it possible to check cylinder compression simply by 
inserting the shell in place of a regular plug and pressing 
a tire gauge over the valve stem. A low reading on the 
gauge may mean piston-ring or valve wear.—H.A. 
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House’ for your Car/ 








The WILLARD 


{ HEAVY DUTY 


THREAD { THREAD russeER | 








A NEW 


BATTERY 


THAT LASTS 68% LONGER! 


New type Willard Thread Rubber Insulators and Willard High Quality 
plates give the Willard ‘‘H-R” top performance and a life 68% above the 
average of over 100 other brands, including all the best known makes 


@ I: really IS an individual power house— 
this new Willard “H-R” Battery. 

It feeds electricity to your starter, your 
ignition system, your car radio, your horn, 
your lights, and other current consuming 
devices whenever it is needed—regardless of 
weather conditions. 

Almost any battery built, will probably do 
that—at first. 


But here’s the difference—the Willard “H-R” 
does all the things a battery is supposed to do 
—and it keeps on doing them for 68% longer 
than the average of competing batteries. 


Your Willard dealer will be glad to show you 
the new “H-R” and explain its many ad- 
vantages. If your present battery is old 
or showing signs of weakness, install a 
new “H-R” now before you “get stuck.” 


WILLARD STORAGE BATTERY COMPANY e Cleveland « Dallas « Los Angeles * Toronto 
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Crashing a plane through] a 


“SHOT DOWN IN FLAMES, you crash into a electrical sparks, swoops down ablaze in a roar- 
house...” That is actually what aerial warfare ing power-dive. Leveling off (Picture 1), he 
movie scripts demand of Stunt Pilot Frank heads straight for the spectacular crack-up that 
Frakes. But up he goes, his plane’s wings soaked thrills even hardened movie directors. Will 
in gasoline. High in the sky, he touches off Frakes come through that house alive? He's 


“NATURALLY IM PARTICULAR 


VV :tolth ma: | -amel ley) 4-200 eye). 4 oe 
SAYS STUNT PILOT FRANK FRAKES 


“lM NOT A CHAMPION,” says 
Miss Henrietta Donohue, “but 
I'm just as interested in win- 
ning at my golf, tennis, and 
swimming. I know the impor- 
tance of healthy nerves, so 
Camel’s my cigarette. Camels 
never get me ‘edgy.’ And 
Camels give my energy a ‘lift’ 
too. They set me right!” 


Camels are a matchless 
blend of finer, MORE 
EXPENSIVE TOBACCOS 


—Turkish and Domestic 
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Pilot Frank Frakes’ most spectacular feat — the stunt 


a house e that thrills Hollywood and millions of movie-goers — 


performed such stunts more than fifty times. shoots out — hopelessly WRECKED! Frakes? Be- 
CRASH! (Picture 2) As he hits with terrific im- low you see him safe, smiling, ready to enjoy 
pact, a charge of dynamite is exploded inside his favorite smoke —a Camel! ‘‘Stunt-flying is 
the house (Picture 3) to heighten the effect. exhausting work,” says Pilot Frakes. “When I 
Wings ripped off (Picture 4), the flaming plane need a ‘lift’ in energy I get it with a Camel.” 


ALWAYS SMOKE CAMELS, LOTS OF WAYS. BESIDES, STUNT- 
FRANK. DO YOU FIND FLYING DEMANDS HEALTHY NERVES. 
CAMELS SO DIFFERENT 7 CAMELS DON’T AFFECT MY NERVES 
IN THE LEAST—1 CAN SMOKE AS 
MANY AS | WANT. CAMELS AGREE 
WITH ME IN MANY WAYS gain 
— AND OTHER PILOTS 
SAY THE SAME! yy 


| NOTICE THAT YOU YES—IN MILDNESS, IN TASTE, IN 2gesse PR % 


? 


Above, right, Stunt Pilot Frank Frakes tells Gordon Weaver more about why 
he prefers Camels. It’s a preference with a reason: Camel’s costlier tobaccos! 
And that’s the very same reason why so many millions of smokers have turned 
to Camels. Do you want more smoking pleasure— more downright cigarette 
enjoyment? Make your next smoke the cigarette of costlier tobaccos — Camel! 


Copyright, 1938, R, J. Reynolds Tobacco Co., Winston-Salem, N. 0. 


a OPLE DO APPRECIATE THE COSTLIER TOBACCOS IN CAMELS 
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Sandbag Aids in Repairing Car’s Canvas Top 


HEN repairing the fabric 

top on a convertible or road- 
ster with a cloth patch and an ad- 
hesive cement, it is often difficult 
to get the patch to lie flat while 
the cement is drying. To make a 
neat job, partially fill an old sugar 
or salt bag with sand. Cement 
the patch in place on the car roof, 
and lay the sand bag over the 
patch, leaving it there until the 
cement is dry. The bag will con- 
form to the shape of the top and 
hold the patch in place. If the 
weight makes the fabric top sag, 
a temporary support can _ be 
placed inside the car.—G.H. 


Solid Rubber Ball Makes 
Cycle Stand Skidproof 


TO PREVENT the kick-up stand of a motor 
cycle from slipping from under the parked 
machine, attach a solid rubber ball to the 
end of the stand as shown in the drawing 
below. The ball, of the type readily ob- 
tainable at most toy or pet shops, should be 
about two inches in diameter. Drill the 
mounting hole an inch deep and _ slightly 
smaller than the diameter of the end of the 
stand.—A. H. W. 














How the rubber ball fits on 
the tip of the kick-up stand 


Spare Keys for Car Taped 
to Radiator Connection 


THAT extra set of car keys for emergencies 
can be well hidden under the car hood. I 
placed mine flat against the radiator hose 
and wrapped friction tape around them until 
they were covered. Now I can neither lock 
myself out of my car nor be delayed if I 
lose my regular keys.—W. M. S. 


DIR 











Handy Dashboard Device 
Holds Driver's Pipe 


PIPE-SMOKING motorists can easily provide 
themselves with the handy dashboard rack 
for holding pipes as pictured above. Using 
the rubber suction cup from some discarded 
ash tray or similar appliance, solder a metal 
ring to the screw that projects from the 
cup. Fasten the unit on the dash so that the 
ring will admit the stem of the pipe, bit 
downward.—R. T. 


Concealing car keys in an inconspicuous place 
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HAVE YOUR PLUGS CLEANED...5¢ EACH 


As your spark plugs become dirty (coated with 
oxide, soot, and carbon) they misfire with gradually 
increasing frequency. The hot oxide coating acts as 
a conductor and becomes “the line of least resist- 
ance” for the electric current. 

This misfiring is seldom noticeable. Yet, after 4,000 
miles of driving, it occurs frequently enough to cause a 
gas waste of as much as one gallon in ten. It also causes 


a loss of power, and makes the engine hard to start. REP LA C E Plug S 
Registered AC Spark Plug Cleaning Stations (there 
SEX is One near you) are equipped to clean that are WO R N 
\ plugs—quickly and thoroughly —while WITH 


you wait. Visit them regularly, every 


4,000 miles, and you'll save gas and A QUALITY 


have a more responsive Car. 


apes LOOK FOR THIS SIGN SPARK PLUGS 


oveae rwe = 
CIFAMING STATION) «yen you need plugs or plug service. 


AC SPARK PLUG DIVISION © General Motors Corporation 
FLINT, MICHIGAN 
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Each flap cut from 
the can is rolled 
around a dowel so 
both together will 
serve as a handle 


Automatic Print Washer 


Made from Oil Can 


FORCED into circular movement by water 
pressure, photographic prints and enlarge- 
merts up to 5” by 7” are quickly freed of 
hypo in this automatic print washer. Obtain 
an empty 5-qt. lubricating oil can and solder 
the hole. At a point 3” from each side of the 
seam, cut the tin as shown; then roll the 
pieces to form a handle. Solder a small piece 
of copper tubing into one end as an input 
water jet and bend it on the inside of the can 
to follow the rounded contour. To the other 


The overflow pipe is adjustable to keep the water 
at any desired level. Note the curved inlet tube 


230 


OTHER PHOTO ARTICLES ON PAGES 120-121, 220-223. 


side attach a piece 
of 1” pipe, with an 
elbow, as an adjust- 
able outlet. Screw 
two wood rests to 
what will be the 
bottom of the wash- 
er. The water con- 


nection is made by a. . 
means of a rubber BS } 
tube, which slips , : 
over the input jet 

and forces the wa- 

ter to circulate. 


Darkroom Window Shades 


CHEAP black oilcloth on a shade roller 
slightly wider than the window will keep light 
out of an improvised darkroom. Across the 
top and down the sides of the window casing, 
fasten 6” strips of heavy black cloth so they 
overlap the oilcloth shade when pulled down 
This prevents light leaks around the edges 
The bottom can be taken care of either by 
using another strip of cloth or by slipping the 
shade rod under two clips that hold it securely 
against the inside window sill or stool. In 
case this arrangement, which is nearly air- 
tight, makes the room unbearably hot and 
stuffy, use the alternative method shown. The 
upper sash may then be opened about half- 
way to provide air. 
—RICHARDC. BELSER. 
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The photoelectric cell, mounted behind 
multiple collective lenses, automatically 
preselects proper aperture for the picture. 
@ Built-in photoelectric cell meas- 
ures light and sets camera at correct 
“stop” for any hand-held shutter 
speed. Built-in range finder. Double- 
exposure prevention device. Shutter 


One lever sets the shutter, ac- 
tuates the window cover, ad- 
vances the film. 


Presenting 
SUPER KODAK 
SIX-20 


The camera with the “electric eye”’ 





This automatic scale shows 
the aperture at which the 
exposure will be made. 
set by film-winding lever. Has 
Kodak Anastigmat Special f.3.5 lens, 
1/200 shutter, fine-camera equip- 
ment throughout. Pictures, 


2%x3'4 inches. Price... $225 


KODAK BANTAM FAMILY 


eA “miniature” to suit every purse. The special 
7.4.5 and 7.5.6 models take Kodachrome as well 
as black-and-white. 

Kodak Bantam Special has extra-fast, super- 
corrected lens, Kodak Anastigmat EK TAR /.2.0. 
1/500-second Compur-Rapid shutter. Built-in 
coupled range finder, split-field military type. Film- 
centering device. New low price includes field case, 


KODAK BANTAM SPECIAL, *87.50 


NEW KODAK BANTAM (f.4.5) 


(right) Kodak Anastigmat Special 
f.4.5 lens. 1/200-second shutter. 
Plunger-type body shutter release 
1elps Minimize camera movement. 
Folding optical eye-level finder. 
Automatic film-centering mecha- 
nism. $27.50. 


NEW KODAK BANTAM (f.5.6) 


not illustrated) Palm size. Kodak 
Anastigmat /.5.6 lens. Shutter has 
peeds of 1/25, 1/50, and 1/100 
econd. Eye-level finder. Film-cen- 
ering mechanism. $16.50, 
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when 


Lower priced Kodak Bantams, 
for black-and-white pictures 
only, include the /.6.3 model at 
$9.50 and the /.8 model at 
$4.75. See these and other up- 
to-the-minute Kodaks at your 
dealer's . . . Eastman Kodak 
Company, Rochester, N.Y. 
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Code for Filing Negatives 


AFTER trying several methods, I develope 
the following system for filing negatives 
Each negative is placed in a transparent en- 
velope which is marked with a code designa- 
tion in addition to the date taken and an) 
other information. A letter represents the 
place taken, such as A, Richmond Hill; B 
Niagara Falls, etc. The first number indicates 
the number of persons in the picture. The 
second number shows whether the photo was 
taken 1, indoors, or 2, outdoors. The thir 
number indicates who was included: 1, imme- 
diate family; 2, relatives; 3, friends. In mark- 
ing the envelope, a negative pencil works wel 
A desk drawer was arranged to hold the fil 
as illustrated above.—GEORGE R. BASTEDO. 


Efficient Print Tongs 
from Wooden Clips 


BY TAPERING the ends of 
wooden spring clothespin with 
pocketknife, as indicated at the 
left, you can make print tongs 
that are more convenient in oné 
respect than the ordinary typé 
These tongs grip the print firm 
but require pressure only whe 
the print is scooped up or re 
leased.—_LOUIS HOCHMAN. 


es Sig a ee) 


oe 8 8 8 8 UG UG 
DAVIDSON MOTOR CO, 

1038, Milwaukee, Wis. 

trated literature and FREE copy of ‘“ENTHUSIAST,’’ 
1g Magazine, Stamp is enclosed for mailing cost 
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Taking Magnified Photos 


FoR photograph- 

ing small objects, a 

tripod microscope 

proves useful. Place 

the microscope on 

white cardboard 

and rotate lens 

slowly until the sun 

or some other dis- 

tant light casts a 

sharp image. Focus 

camera at 100’ or 

infinity. Cut a 

washer from inner 

tube to go between 

lens and microscope. Center object under tri- 

pod and use three 60-watt bulbs placed as 

ose as possible. Expose 1/25 second at 
F/16.—C. W. RICKMAN. 


Sets for Table-Top Shots 


ILLUSTRATED pages from magazines make 
excellent backgrounds for table-top studies. 
In each case mount the picture on cardboard 
and focus the camera sharply on the objects 
n the foreground. The background should be 
out of focus so that the halftone screen of 
the picture is not discernible-—E. A. BOWER. 


)nly two toy dogs from the ten-cent store and a 
nagazine illustration were required for this study 











MAKE POPULAR MODERN 


PHOTOGRAPHY 


ARGUS Model A 
Speed Camera has 
fast f:4.5 triple An- 
astigmat lens; 1/25 
tol sag -sec. shutter 
speeds; 2 qonnes 
simplified f ocusing. 
See also ARGUS 
Model AF with pre- 
cision- eceee 
mount— $1 
ARGUS Model & 
high-precision cam- 
era for professionals 
and advanced ama- 
teurs — $25. 


=> THE SMART 


al rgus 


@ Take action shots, dark-day scenes, indoor 
shots, night stage scenes... all the pictures you 
like in black and white or full natural color... 
with the marvelous, modern, low-cost ARGUS 
precision camera that has revolutionized modern 
amateur photography. Only 5 inches long, weight 
only 14 ounces, the smart ARGUS is easy to carry 

. extremely simple to operate. Uses inexpensive 
35mm movie film... 36 exposures to a single 
loading ... enlarge perfectly any size up to 8x10. 


Thirty inexpensive ARGUS accessories, including 
everything from sky-filters to automatic printer 
enlargers, slide-making kits and projectors, make 
it possible for you to develop photography asa 
complete hobby, easily within your means. Your 
pictures can be used for entertainment, education 
or profitable sale to the huge photographic maga- 
zine market. See your nearest ARGUS dealer. 


INTERNATIONAL RESEARCH CORPORATION 
236 Fourth Street ° Ann Arbor, Michigan 
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“HERE’S A SWELL WAY TO 
KEEP TABS ON 
YOUR TOOLS!” 


BUILD THIS MASONITE TOOL 
BOARD AND BENCH TOP 


At last! A practical solution to the “‘lost, strayed 
or stolen’’ tool problem. The MASONITE TOOL 
BOARD provides a special place for each and 
every tool. Convenient to reach. Easy to replace 
in its proper space. Small pieces of MASONITE 
TEMPERED PRESDWOOD, individually shaped 
for each tool and attached to the MASONITE 
base, form the racks and holders. 

A MASONITE TEMPERED PRESDWOOD BENCH 
TOP gives you a smooth, clean, hard working 
surface. Protects your new bench. Rejuvenates 
your old bench. One edge is marked off boldly 
in feet and inches, always ready for quick 
measuring. 

Modernize your workroom. Mail the coupon 
today for FREE working drawings of the MASON- 
ITE TOOL BOARD and BENCH TOP. We'll also 
send FREE sample of the MASONITE TEMPERED 
PRESDWOOD you'll use in their construction. 


MASONITE 


) THE WONDER WOOD 


A MISSISSIPPI PRODUCT 


SOLD BY LUMBER DEALERS EVERYWHERE 
Copyright 1938, Masonite Corporation 


Masonite Corporation, 

Dept. PS-10, 111 West 

Washington St., Chicago, III. 

Please send me FREE working draw- 

ings for the Masonite Toot Boarp and 

Benca Top, and a FREE sample of MAasontre 
TemPeRED Prespwoon. 


_ Mate 
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' HOME WORKSHOP 


IN DE xX 





CRAFTWORK 


Making Realistic Wooden Decoy......... 
hasy Way to Whittle a Horse......... 
Window Box for Cactus Plants............ 
Metal Ash Trays for Card Tables...... 
Novel Wall Rack Has Many Uses. 
Iron-Washer-on-Stick Puzzle 

Graceful Inlaid Table Lamp....... 
Plastic Rings from Bottle Caps. ‘ 
Carving Small Grotesque Heads.......... 


MODEL MAKING 


Light Imitates Locomotive Fire. 
3umpers Protect Model Trains.... 
Coal and Stucco for Railways 
Preventing Third-Rail Squeaks.... 
The We’re Here, New Ship Model 


WOODWORKING 


Carver’s Mallet Made from Plug 
Ship’s Wheel Converted into Table 
Toy Wagon Trailer and Hitch.. 
Sun House for Your Dog _ 
3uilding a Quaint Barrel Chair..... 
How to Insert Screws in Wood. 
Sharpening Cabinet Scrapers 
Roadside Cabinet for Displays 

New POPULAR SCIENCE Bookcase 
How to Joint Small Pieces Safely 


PHOTOGRAPHY 


Simple Meter Aids Enlarging 
Keeping Track of Roll Films. 
Synchronizer for Photoflash Bulbs 
Chemical Weights from Tin Foil 
Wax Paper Gives Luster to Prints 
Photostats Mounted with Paste. 
Automatic Washer for Prints 
Simple Darkroom Window Shades 
Code for Filing Negatives. 
Tongs Made from Wooden Clips 
Photographing Small Objects.. 
Backgrounds for Table-Top 


RADIO 


New Ideas for Radio Fans..... 
Three Circuits from One Tube 
Flyweight Portable Receiver......... , 


HOME LABORATORY 


Thermometer Hung on Cord. 
All-Wood Holder for Funnel. 
One-Way Light for Microscope. 
Stunts Prove Laws of Science 
How to Analyze Foods at Home. 


~ 


t 


Shots 


(Continued on page 236) 
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Your dream realized—a whole toolshop that weighs only 
10 pounds and can be set up wherever there is an electric 
outlet. Requires only 3 sq. ft. space on table or bench. 


¥ 


Grinds, drills, polishes, engraves, sharpens, carves, routs, 
cleans, sands, cuts, saws, etc. You can make just about 
everything with No shafting, 
belts or pulleys. All set up and 
9 ready to go! 
19 
2 ACTUALLY... 
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sories 


projects 


DE LUXE HANDEE Here they are the precision tools and arces 
, sories that enable you to turn out countless 


Tool of 1001 Uses Fast- 
t, smoothest, most pow Handee Workshop, 
erful tool for its type and ; ) Delivered 

eight, 12 oz Uses 200 


$35:0° 
$52-50 


ACCESSORIES 


LATHE —Turns work 8’ be- 2’ Circular Saw mounted. 
tween centers, face turn 
3’’ diameter. 2’’ Sanding Disc mounted 
= PRESS-— Sensitive type. with 6 extra sanding 
es very exacting work. discs. 
ROUTERS — Surface and , 
**Chicago’"’ Mounted Wheel 
r 


Ta 
. CARVER. igh Speed Spin- for Spindie Grinder. 
U LT R A & GRINDER Wien Speed Spin- 1/2x1/2’’ Sanding Drum, 
ie with extra bands . 


Complete with De Luxe 


lifferent accessories, it 
Handee, Delivered 


tantly interchangeabk 

n easy working 

ace 939.58 MACHINES 
Delivered with 


6 Accessories. 


DE LUXE SET die, 9 speed 


An ultra de _ luxe 

Ilandee with 26 most 

opular accessories, housed in com 
act, steel carrying case A great 
ivorite with homecrafters and me 
chanics. $25.00 delivered 


STANDARD 
HANDEE 


Made to same 
gh standards as 
he De Luxe 

13.000 rp.m 
Ve ight, 1 pound 
10.75 delivered 


o accesso 


HANDEE PROJECT BOOK 


mtains easy working plans for mak 
g many unusual and interesting 


ings. 25c. 


GET A DEMONSTRATION 
any Handee Outfit at Hardware. 
ol or Dept. Stores, or let us send 
10-Days Money-back Trial. Cata 
“ I ree 


TOBER, 1938 


oo Grin 
PoLisHen High Speed Spin- 


die 
SANDER” Disc Staples®" With 


ne rip fence. 
le it ey _ to 90 
SHAP R TABL 


Shaping Cutter. 
Turning Tools. 


Lathe Screw Center for 
face turning. 


Lathe Driving Center. 
1/8’’ Drill. 


ROUTER-SHAPER SET 


Especially designed for use with any De Luxe 
Handee. Three strong fixtures. Shaper makes 
20 different molding cuts. Tool Holder serves as 
high speed spindle carver or polisher, Router 
inlays, veins. routs. Accurately machined and 
polished. Complete $12.50, Delivered. 


CHICAGO WHEEL & MFG. CO. 
1101 W. Monroe St. Dept.S Chicago, Ill. 


Send Free Catalog [) Ultra de Luxe Set [) Send €.0.D 


De Luxe Handee [) Router-Shaper Set [) Project 
] Handee Workshop [) Standard Handee 


Name 


Address 
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l with Carborun- 


makes it easy to give metal 


@® Not only metal, but hun- 
dreds of things can be 
polished with Carborundum 
Brand powders and grains. 
You can use Carborundum 
Brand powder for gem cut- 
ting, rubbing down lacquer 
finishes, drilling holes in 
glass 














@ Every workshop 
needs a Carborundum 
Brand Silicon Carbide 
Combination Sharpen- 
ing Stone. You'll find it puts a sharp, keen- 
cutting edge on chisels, knives, and other 


edged tools. At your local hardware store. 


THE CARBORUNDUM COMPANY 
, © 2 


Niagara Falls, 


gist ds trade- 


Carborundum ¢ 


Carborundum 3 1 ore 


mark of The 


oOmpany 


CARBORUNDUM 


ABRASIVE PRODUCTS 
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(Continued from page 


HINTS FOR THE HANDY MAN 


Mat Protects Refrigerator Ledge... 
Flowers Displayed in Test Tubes. 
Curious Visiting Card.. 

Small Broad-Beam Flash ‘Light. 
Making Repairs to Window Shades. 
Stove Serves as Lathe Bench..... 
Home Care of Your Furniture 
Paint Helps Identify Fuses.. 
Spring-Operated Gate for Crib.. 
Tin Shears from Old Scissors 
Cheap Stock for Wood Turning. 
Easel for Holding Magazines. 
Electric Basketball Score Board 
Shears Adapted to Open Letters...... 
Tying an Underwriters’ Knot. 
sues Rag for Uae wae Painting 


Saw for = Mich Trees ceed ieaa 
Aid for Cleaning a Ceiling 
Straightening a Tractor Belt 
Skirt Gauge for Dressmaking 
Atomizer Dries Small Bottles 
Timely Aids for Motorists. 


NEW SHOP IDEAS 
Drawing Ovals with a Compass 
Berc>) Lamp Made from Old Stand 
Tape Vire Brush Protects Hands 
Neet Aluminum Tool Holders 
Choosing a Drill to Suit Stock 
Bowstring Used as Straightedge 
Dolly for Moving Power Tools. 
Convenient Holders for Rods.. 

Tin Reflector Illuminates Scale. 
Oxygen Lance Cuts Through Steel 
How to Ream or Tap Short Tubes 
Chuck Removed Without Damage. 
Tightening Loose Saw Handles 
Magnetic Center Indicator. 
Height-Marking Clips for Crane 
reducing Wear of Power Hack Saw 
Safe Grip for Punch or Chisel. 

Pipe Threading Made Easier 
3razing Blind Collars on Shafts. 
Square Work Held in Lathe Chuck 
Graphite Lubricates Threads 

Tool for Setting Leather Fillets 
Vise Adjusted with Rope.. 

Steel Balls Extend Pin Punch. 
Tire-Valve Nuts Act as Reducers..... 
Key Extractor of Clamp-on Type 
String Cleans Crooked Tubing 
How to Use a Circle Cutter 

Wedge for Smail Tack Hammer 
Writing Surface for Rough Table...... 
Connecting Tubing to Faucet 
Heavy-Duty Screw Driver. 
Hand-Operated Drill Press. 

Glass Cutters Kept in Turpe.......... 
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Eagerly Awaited 
by Craftsmen All 


OVER THE WORLD 


One of the most remarkable motor-driven 
tools ever designed by Delta will be announced 
soon. For seven years Delta engineers have 
been working on this rew development. The 
result has been a motor-driven tool so revo- 
lutionary in design, so basically improved over 
anything hitherto available, that it is con- 
sidered Delta’s greatest contribution to the 
power tool field. The full story of this remark- 
able new tool is so comprehensive that it 
cannot be given on a small circular or a few 
catalog pages. A special booklet is being pre- 
pared that will be sent free to all those who are 


€ S r N D FO R T K t q FW interested. Send for this booklet today. It will 
be mailed with the new 1939 Delta Catalog. 


1 be off the press shortly. It will contain the latest up-to- 

iinute listings of the complete Delta line of Drill Presses, 
Sanders, Jointers, Shapers, Grinders and accessories — 

all the new improvements and refinements and information 
the newest tool accessories. 


Ita “Quality” tools are recognized the world over for their 
in value, dependable performance, for their rugged, accu- 
onstruction. From the smallest of home shops to huge 
trial plants, Delta tools have established themselves as 
st time and labor savers. Don’t miss the latest tool news 
1939 Delta catalog. 
ND COUPON so your name will be on the mailing list. 
take a chance of not receiving your 1939 Delta Catalog 
ptly. Just fill out the coupon below and mail it at once! 





e of the Delta Manu- 4 
Company in Mil- DELTA MFG. COMPANY, Dept. B1038 

e world’s largest 600-634 E. Vienna Ave., Milwaukee, Wisconsin. 

turers of modern, low- Gentlemen: Please place my name on the mailing list to receive 

er tools exclusively. sot @ tate caue af tae tacties eine at Gn 

he new revolutionary Delta tool 


Delt Mf 600-634 E.ViennaAve. | ame 
v a 9. 0. Milwaukee, Wisconsin. Address 
City 
] Check here if you are a Delta use 


-t} 
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WHAT A HANDY MAN 


YOU ARE AROUND 
THE HOUSE / 





THIS CANNED WOOD 
IS AMAZING ... TRY IT! 


With PLASTIC WOOD —the discovery that 
handles easy as putty and quickly hardens into 
wood you can drive nails and screws into— you can 
do an expert job of repairing. 

Makes a permanent job you'll 

be proud of. It’samazing. Try it. 

Paint, hardware and 10¢ 

stores sell PLASTIC 

WOOD in 10¢ and 25¢ 

tubes, 35¢ cans. 


PROVED BEST \™ 
EVERY TES" ~ 


MAKES QUICK 
REPAIRS 


Quickly, permanently joins and 
repairs china, glass, wood, cellu- 
loid, etc. It’s Transparent—yet 
sets like granite. 

Also available in Metal color. 
At paint, hardware, 10¢ stores. 
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Insure Success 


WITH OUR 


TESTED BLUEPRINTS 


LANNED and tested by experts, our blue- 

prints are the backbone of the home 
workshop hobby. Experienced craftsmen 
everywhere realize the value of having accu- 
rate plans like these from which to work. 
Begun as a pioneer undertaking in 1922, the 
POPULAR SCIENCE Blueprint Service has grown 
to the greatest of its kind. Hundreds of 
plans are now available, a few of which 
are given below. A complete list will be sent 
upon receipt of a stamped, self-addressed 
envelope. 

BOATS 


All-Purpose Boat, 11’ 5” long, weighs 100 Ib., for 
sails, outboard motor, or rowing, 331- 
Camper's Utility Boat, 11’ 2” long, canvas-covered 
for outboard motor or rowing, 281-R 
Canvas-Covered Duck Boat, 13’ 6” long, 2 
Fisherman’s Outboard Boat, 9’ 3” or 11’ 
weighs 115 or 160 lb., for motors from : 
16 h.p.; can also be rowed, 344-345-R 
Motorboat-Rowboat, 13’ long, decked 
with outboard or inboard drives, 
Outboard Racer, 10° 4” long, weighs 114 Ib., 
class “A” and “B” motors, 211-212-R 
Racing Sailboat Blackcat, 13’ 4” long, weighs 250 
Ib... Marconi rigged, 321-322-323-R 
Sailboat, 12° long, weighs 20( 
ming-dish hull, 374-R.. 


1. 


FURNITURE 


Coffee Table, spiral legs, 245A 

Double-Decker Bed, 277A bea 

Karly American Round-Top Stand, 191.4. 

Fireside Bench, Colonial, 187A-188A 

Flat Top Desk, 2’ 2” by 4’ 2” top (no turning), 

Floor Lamp, with tripod base, 243A 

Four-Leaf Card or Occasjonal T: , sss 

Hanging Wall Cabinet, 912” by 24” by %”, 280A 

Magazine Rack, ladder-back style, 250A........ 

Modernistic Folding Screens, four designs (no tur 

Queen Anne Dressing Table, Stool, and Mirror, 
Gs 1 


Sewing Table, 16” by 20” top with drop leaves (no 
turning), 1.. : 

Silverware Chest on Stand, 256A 

Smoking Stand, modern, 238A................- 


(Continued on page 240) 
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Making FILES Easier To Use 


Chis new booklet will make files and filing mean 
nore to you than ever before! Tells how to 
harpen your saws and edge tools—which kind 
of file to use for each job—and shows and 
describes all popular kinds of files. The informa- 
tion in this booklet is worth many dollars to a 
home craftsman, repair man, factory worker or 
irmer, It’s yours—absolutely free! Send a note 
t postcard today to Nicholson File Company, 
9 Acorn Street, Providence, R. I., U. S. A., 
anadian Plant, Port Hope, Ontario. 


NICHOLSON 


A FILE FOR EVERY PURPOSE 
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The No. 66 Display Unit is awaiting you 
in your hardware store, complete with 
popular Nicholson or Black Diamond 
Files, each cellophane wrapped. Make 
your own selection, Price plainly 
marked! Stop in your hardware deal- 
er’s tomorrow! 


SSe% —_>> 
USA — 
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MEN WHO KNOW TOOLS 
SELECT 


DRIVER “==” JIG SAW 


Direct Motor 
Drive Cor Positive Blade 
necting roc Support Sabre 
d piston a blade fully 
supported in 
irauto. The all positions 
I of travel. No 
ost ethcient wobble, no vi- 
drive on the bration. 
market. 


mm Similar to 


1oothest. 


Other features of this advanced Jig Saw include 
removable arm, heavy cast iron table that fé/ts, 
fully adjustable blade roller guide, no belts or 
pulleys. No. MJ917—24" Jig Saw including Vari- 
Speed Motor—$48.50. Other Driver Jig Saws from 
$13.45 up. 


DRIVER B737 


8’’ Bench Saw $27.95 
less motor 


ONI tool for 

Makes full 2% 

$1z¢ 19”x15” 

1s, 19"x31”. Plen 

o I in front of Saw 
blad ully ball bearing 


1939 DRIVER TOOL Catalog showing new and 
complete line of Bench Saws, Band S. i Saws, Latl . 
Drill Presses, Jointers, Surfacers, Gri *lexible Shafts 
is nearly ready. Sen ipon to 1 aS soon as it 1s 


otf the press. * 


” 


WALKER-TURNER CO INC 
108 South Ave., PVlaint N.J 


Send copy of 1939 DRIVER TOOL Catalog a oon as it is ready. 


W ERG OUR) 
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Our Tested Blueprints 


(Continued from page 238) 


Tea Wagon, with removable tray and drop leaves, 
20” by 30” top (turning), 14...... 
Treasure Chests, with metal bindings 


ng), 78 
Upholstered Stool, 240A 
MISCELLANEOUS 


Acrobatic Monkeys Toy, One-Legged Table, an 
Hat and Coat Rack, 248A... 

Baby's Crib and Play Pen, 26............. 

Birds and Animals, jig--saw patterns, 454........... 

Cigarette Holder, designed in form of miniature 
three-gun naval turret, 2994A...... nf 

Colonial Design Doll's House, 7 2..... 

BOOT © BUOUOR PUPMICUTO, TS ccesvcccsiccceccciesccccosessccerss 

Electric Teacher (question-and-answer game), 302 

Mail Box with Buzzer. Toy Target. and Moder: 
Scroll-Type Metal Book Ends, J034A............... : 


MODELS 


Aircraft Carrier Saratoga (18”) and a 
Destroyer (6%4"), 226-227-R............. 
Barnegat Lighthouse, 104.” high, 298A...... ie, 
Bluenose, famous tishing schooner, 1742” hull, 71) 
111-112-R a — ‘ siameiapia 
Civil War Ships Monitor, Merrimac, and Hartford 
water-line models 342”, 5%”, and 5%” long 
respectively, 258 sonia analinaie aaa : 

Clipper Ship Great Republic, 31%” hull, 272-2? 
174-R ; 


Clipper Ship Sea Witch, 9%” hull, 279... ron 
Coast Guard Patrol of 165-ft. Type, 205” hull 
286-287-R . a : - 
Concord Stagecoach Diamond Tally-Ho, 20%." long 
115-116-117-R ‘ ‘ , 
Confederate Raider Alabama, 2142” hull, 
29D 
Elizabethan Galleon Revenge, 21” hull, 206-20 
20IS-200 | tae 
Fishing Schooner We're Here of Captains ( 
rageous, 9 ."over all, 251 
Gettysburg Cannon, 
H. M. S. Bounty, gi” 
Liner Normandie, 205%” 
Liner Queen Maru, 10%” hull, 2 ne . 
Locomotive, Hudson type, HO gauge, 14” 
driven by 6-volt motor, 329-330-R aa 
Nourmahal, power yacht, 8%” hull, 276..... 
Ocean Freighter, 14° Bill, 97 Pacccccscsccasscccsccnscsccsssses 
( Construction kits are available for a) 
of these models. Turn to page 252 


RADIO 


All-Wave Portable Receiver, 2 tubes, battery oper 
ated, 217-R.. ee ; Sicceeeteneerensae 
Amateur Short Wave Receiver, 3 tubes, battery or 
110-volt A.C. or D.C. operation, 15%.......... 
Full Electric Headphone Receiver (can be mac 
compact for portable use), 130 ho ; 

One-Tube Receiver, battery operated, 103. 

Short Wave Converter; a full electric unit that al 
lows short-wave reception with high-grade broad 
cast receiver; 
receiver, 1.3? 
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Send me the blueprint, or blueprints, numbere 
as follows: 


I am inclosing dollars 
Name 
Street 


City and State 
(Please print your name and address very clearly.) 
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PALS 
id through the years 


IN 1907... «Meetin’ the right pipe tobacco 
is pretty near as difficult (and important) for a 
man as courtin’ the right girl. | didn’t get hep 
to Union Leader until a travelin’ man loaned 
me some about the time this snapshot was 
taken. But Ive had cause to thank that fellow 
ever since for my favorite smoke.” 


DAY “Here's the ‘right gal, the 
right tobacco” and me, all photographed 
together. When a man, woman and to- 
acco get along good as us all these years 
they got tohave something. Union Leader's 
cot enough goodness to last a man all his 


le.” C.S. Ross. Route 3, Farmington, la. 


«+. Since it made its bow, over a third 
of a century ago, UNION LEADER has been a 
favorite of American smokers. This tobacco is 
flavor-filled Burley from the hill crops of Kentucky. 
Mellowed in oaken casks and specially processed 
to remove all trace of harshness or tongue-bite. 
It’s the friendliest smoke a dime ever bought. 


FOR PIPE AND 


a Coe GREAT AMERICAN SMOKE 
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I’m a traveling man and I have to keep my 
car in good shape. One thing I’ve found 
out is that I need a new set of spark plug 
wires every 10,000 miles. If I go longer 
than that, the car begins to lose its pep— 
and my gasoline bills go up. So you can 
bet I have a check-up made regularly. 


The last time I had my car overhauled, the 
mechanic sold me f spark plug wires 
called Packard 440. They were different 
from any I'd ever seen, with a _ black, 
rubber-like protective sheath instead of 
the usual cotton braid and lacquer cover- 


ing. He said the would last twice as long. 


I’m a curious cuss, so the next time I was 
driving through Warren, Ohio, I stopped 
at the Packard Electric factory where they 
make this Packard 440 cable. They took 
me to the Research Laboratory, and I asked 
the first scientist I met there—‘‘Why is 
Packard 440 better cable?” 


AND HERE’S WHAT HE TOLD ME... 


“Well,” he said, “‘to answer that question 
we have to consider first what spark plug 
cables are. They are wires designed to 
carry the tremendous surge of electricity 
to the spark plugs without leakage; a thick 
rubber insulation is the only thing that will 
do this. 














“Rut rubber is an organic material. It 
comes from trees, and, like all organie ma- 
terials, it becomes cracked and rotted by 
heat, oil, moisture, age and abrasion. More- 
over, rubber is easily oxidized by the ozone 
from corona which surrounds high-tension 
wires. Oxidation is like slow burning. 


“To protect the rubber, cable manufac- 
turers have been using cotton braid and 
lacquer. But these materials are organic too 

both derived from the cotton plant! There- 
fore they are broken down by heat, oil, 
moisture, age and abrasion. Soon the rubber 


is exposed, to be eaten away by corona. 





“So Packard set out to find some sort of 
protection for the rubber insulation which 
was not organic. It had to be pliable, tough, 
and able to stand up under the most gruel- 
ing tests we could devise here in the labora- 
tories. At last we found it—a secret-formula, 
inorganic sheath. 





~~ new sheath a composition made 
from coal, salt and water. It looks and feels 


like rubber, but it resists heat, oil, moisture, 
abrasion, age and corona because it n= 
organic, It's the first really satisfactory 


ution to the problem of protecting the 
rubber insulation.” 





Well, to prove it to me he brought out some 
nch mandrels with six different cable 


Sa Se 
samples wrapped around them, They had 
= Sha FOR ill been through the same series of tests 
hot oven, hot oil, salt water, high voltage. 
ae Le 


The five lacquered cables were cracked and 
ruined. The Packard 440 was good as new! 











That convinced me that he knew what he 
was talking about. But the real proof of 
these Packard 440 cables is the way they've 
stood upin my car. 20,000 miles, and no 
sign of cracking! Better pep, power and 
mileage than ever! Mister, just try ’em! 
Packard Electric Division, General 
Motors Corporation, Warren, Ohio 


THE STANDARD WIRING EQUIPMENT 
OF THE AUTOMOTIVE INDUSTRY 





Equipping Your Microscope 
for Polarized Light 


(Continued from page 203) 


you will see luminous areas and streaks ap- 
pear, indicating that the celluloid has been 
placed under a strain. In a similar way, glass 
can be examined to see whether it has been 
annealed properly. By heating one end of a 
glass microscope slide until it is a dull red, 
and then letting it cool, you can create strain 
patterns that will be visible in polarized light. 

Obtain a potato, cut it in two, and scrape 
one of the fresh surfaces with the knife 
blade. Transfer to a slide some of the 
mushy fluid thus obtained, and add a cover 
glass. In polarized light, the cellulose of 
the cells will be bright, and the starch 
grains will show a dark cross that rotates as 
the analyzer is turned. This, incidentally, is 
one of the standard tests for starch in analyz- 
ing botanical materials. Some vegetable fi- 
bers, such as linen and cotton, being mostly 
cellulose, are brilliant in polarized light. 
Among the animal substances that are inter- 
esting to examine are bone and hair, espe- 
cially white hair. 

Perhaps the most striking objects for po- 
larized-light study are various chemical crys- 
tals, because of the vivid colors they produce. 
In most cases, slides of such crystals are pre- 
pared by putting a few drops of the chemical 
solution in their centers, and letting the wa- 
ter evaporate. Try mixing two or more chem- 
icals on the same slide. Copper sulphate to 
which a little magnesium sulphate (Epsom 
salts) has been added will give beautiful 
results. 

There are various ways of modifying the 
effects produced by a polarizing material 
such as a chemical crystal. One of these is to 
insert, somewhere in the beam between po- 
larizer and analyzer, a sheet of mica. An- 
other stunt is to employ a sheet of transparent 
cellulose film. Such modifiers generally can 
be placed most easily beneath the object, or 
beneath the microscope stage, although they 
work well immediately below the analyzer. 
A convenient way of mounting mica or cellu- 
lose film is to cut two identical rectangles of 
cardboard, 114” by 4” being a convenient size. 
Drill or cut several holes 12” to 1” in diameter 
in the cardboards when they are superim- 
posed. Place, over each hole, a piece of mica 
or cellulose film of different thickness, and 
fasten the two rectangles together with glue 
Such a plate, when inserted in the polarized 
beam, will modify the colors of crystals, pro- 
duce colored background effects, and other- 
wise alter the appearance of the object being 
examined. Different thicknesses will give dif- 
ferent effects. 


POPULAR SCIENCE 





Pol; 
A lig 
Pol: 
Conve 
Pol: 
Pol: 
tt 


r po- 
crys- 
duce, 
 pre- 
mical 
. wa- 
hem- 
te to 


psom 


is to 
n po- 
An- 
arent 


TELESCOPES 
ov THRILLS 


achromatic (color-free) telescopé at $3.75 

ng scenes trom miles arounc close to your ore 

cket-size (6 oz.). Rust-proof nicke l. A... il bu} 

nifies mes. Other models up to 45-p 
rect, postpaid (or C. O. D.). WRITE FOR FREE ‘BOOK! 
Wollensak Optical Co., 812 Hudson Ave., Rochester, N. Y. 


WOLLENS AK 
NEW POLAROID PRODUCTS 


Polaroid Desk Lamp 816.50 
\ light without glare. Money back guarantee. 
Polaroid Jr. Microscope Attachment $3.50 
Converts any microscope into a polarizing unit. 
Polaroid Sun Glasses To eliminate Glare $3.75 
Polaroid Film Can be cut for experimental needs. 
"x 2”"—S81.00; 4°x4"—S4.00; 6° x6"—S87.50; 12”°x12”"—S25.00. 
Order direct from 


POLARIZING INSTRUMENT CoO. 
8-10 W. 40th St. N. Y. City 


ower 








New 40 Page Catalog FREE! 


Laboratory Supplies 
Apparatus-Chemicals 
Scientific Books-Telescopes 
Microscopes-Biological Needs 


ave Money! Buy direct. Send Now. Its FREE. 
ull of Bargains & valuable information. 


1H. - WINN MFG. co. Dept. 1 110, 124 W. 23 St., N.Y. 


WIND ELECTRIC PLANT 


_ Build Your Own—We Show You Hew ! ! 
lv made from old auto generator. Dime brings nplete 
2 and 1928 catalog. 100 other generator change 
110 volt plant motor welder cf fence 


LEJAY MFG. 423 LeJay Bidg. Minneapolis, Minn. 











GERSTNER Tool Chests 


High Quality, Fair Price. A model for every machir 
toolmaker and pattern makes Free Catalog 


GERSTNER TOOL CHESTS 





538 Columbia St. Dayton, Ohio 








} MICROSCOPY 
is t U in| Thousands have found 


in microscopy the ideal personal hobby. 

You, too, can learn the secrets of nature’s 

mysterious, unseen world—through a precision 

Bausch & Lomb Microscope. Model R, as 

shown, $21, including walnut case and 455- 
<> page book, 


= scope.” 


“Adventures with the Micro- 
> Other models, $14.50 up. Send 


for interesting free booklet. 


BAUSCH & LOMB MICROSCOPES 


tAUSCH & LOMB, 237 Bausch St., ROCHESTER, N. Y. 





Why 
America’s 
No.1 Football 
Expert Shaves 
with a Gillette 
Blade in the 
Gillette 
Razor! 


HEN it comes to picking an all-time All- 

American shaving team,” says Grantland 
Rice, famous sportsman and football expert, “I'll 
cast my vote for a Gillette Blade in a Gillette 
Razor every time! This pair gets my nomination 
for top honors because it gives me smooth, 
close, exhilarating shaves that just can’t be du- 
plicated any other way. Substitute blades and 
other shaving methods are ‘out’ with me.” Take 
this tip from Grantland Rice. Ask your dealer 
for Gillette Blades . . . precision-made to fit your 
razor exactly. You'll agree this combination gives 
the easiest, cleanest shaves money can buy! 


Try Gillette’s amazing new Brushless Shaving Cream, 
made with peanut oil. It softens tough wiry whiskers, 
speeds shaving, soothes and tones the skin. Big tube, 25¢ 


““MILLION-DOLLAR” \ 
SHAVES FOR LESS THAN 


A eee A DAY 


FOR EACH OTHER 
RAZORS AND 


Gillette- zane 


MORE SHAVING COMFORT FOR YOUR MONEY 
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... with New Principle 
Western Electric 


HEARING AID 
Ortho-technic Model 


SERS say the new Audiphone is remarkable !— 

that they now hear clearly in group conver- 
sation; hear in any position, even lying down. 
They say it widens their hearing circle; gives 
them natural tone, greater volume. 

Based on new principles in hearing aid design 
—assembled after Audiometric tests to meet your 
exact needs—this latest achievement of Bell Tele- 
phone Laboratories will help you. Try it! 

—-------------, 

GRAYBAR ELECTRIC New York. 

Please send details on Western Electric Audiphone 


CO., Gravbar Bldg., 
Ortho-technic 


Model) and name of nearest dealer. 


P.S.-37 


Address 


| 
| 
! 
I 
Name . ° ocececceeccccccceses eccecccececess: o ! 
| 
| 
! 


City State 


CAMERA BARGAINS | 


A little advertisement which offers a big 

opportunity o matter what kind 

camera you have or want send us 

ription of your camera and the kind you 

our allowance will amaze you 

or write TODAY! Complete camera 

repair shop on premises. (Monthly bargain 
price list No. 19 free on request.) 


era 


. 
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gHEMICALS 

















C. P. Grade—Generous Quantities 
.-. and in glass containers—unconditionally guaranteed! 
EB fully illustrated valuable catalog—a 
real 25c handbook. Equip a complete home 
or professional laboratory with chemicals, 
FR. EE :: and instruments at real bargain prices. 
Save money! Send 3c for postage. Get your copy NOW! 
KEMKIT SCIENTIFIC CORP. 


397-A Bridge St. Brooklyn, New York 
*]50 


JIG SAW 


-_ a outeee 
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orted blades 
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Adapters, 
uide formerly 
ive mact nes only Al 
’ long, &” hig 614” 
cutter 


table 


ind easy “*The Jigmaker"’ 
for the money. cuts wood 2” thick. 
CATALOG Seecrmion $150 agin contest (Ist prize 
<t $1 $10 66 other cash and 
merchar ering os Cat ilustr r omplete po 
Circular Saw with oilless bearings, $3 each 
= completely e quivped Lathes, $2 and $4.90; Sander, 
today or send card for Catalog 


wer tool line Shaper, 
Drill Press, 0; 


1, ete Order 
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How To Analyze Foods 
(Continued from page 209) 


been 
this 


appears; evidently the starch has 
changed into something else. What 
is can be shown by testing for sugar. 

The sugar test, a familiar one to biological 
chemists, is made with a reagent called Feh- 
ling’s solution. You can readily prepare it 
for yourself. Dissolve seventeen grams 
(three and a half teaspoonfuls) of copper sul- 
phate in a little water, and then dilute the 
solution with more water to a total volume of 
250 cubic centimeters, or a glassful. Make up 
a second solution by dissolving ninety grams 
of Rochelle salt (sodium potassium tartrate) 
in water; adding twenty-five grams (five tea- 
spoonfuls) of sodium hydroxide; cooling the 
solution; and diluting with more water toa 
total volume of 250 cubic centimeters. To test 
for sugar, take five cubic centimeters of each 
of these two stock solutions and dilute the 
mixture with twenty cubic centimeters of 
water, which will give you a Fehling’s solu- 
tion of the proper strength. When this blue- 
colored reagent is heated with certain kind 
of sugar, it turns yellow or brown, owing 
to the formation of cuprous oxide. Ordinary 
sucrose or cane sugar (table sugar) 
not produce this color change, but it 
occur with the synthetic sugar that you have 
prepared from the corn starch. 

Would you believe that a chemist could 
turn paper into sugar? You can actually 
perform this feat of chemical wizardry your- 
self—and prove that you have done so with 
the aid of your Fehling’s solution. 

Grind about four square inches of filter 
paper in a mortar with strong sulphuri 
acid. Take care to keep the powerful acid 
from spattering upon your skin or clothing; 
a simple and effective precaution is to cover 
the mortar with a piece of cloth, with a 
hole cut in its center for the pestle. Use 
enough acid so that all the paper will be dis- 
solved, which will require about ten cubic 
centimeters. Pour the solution, a little at 
a time, into about fifteen cubic centimeters 
of water in a flask. Immerse the flask in 
boiling water and heat it for half an hour. 
At the end of this time, remove about five 
cubic centimeters of the liquid, add sodium 
carbonate solution until it is alkaline, and 
test some of it for sugar by heating it with 
the mixed Fehling’s solution. The blue re- 
agent will become discolored, showing that 
sugar has been formed from the paper. The 
role of the acid in this reaction is a mys- 
terious one; apparently it plays the part of 
a catalyst, remaining unchanged but ena- 
bling the cellulose, or paper, to combine with 
a molecule of water and in doing this be- 
come a sugar. 


does 


does 
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Cut Transportation 
Costs in Half With 


Auto'Glide 


Powerful Cushman Engine 


Gr) 
)w you can get to school, work, make trips or 
iveries Quickly at a New Low (¢ JUST f 
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CHEMICALS 


Laboratory Apper atus and Glassware 
Send for Catalog CP1 
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BIOLOGICAL SUPPLY COMPANY 
1176 Mt. Hope Ave. Rochester, N. Y. 
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ELECTRIC ARC i ue 
STROBOSCOPE wit! ‘ta 
$1.00 
$1.00 
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FREE TRIAL 
OFFER 


NEW REMINGTON NOISELESS 
PORTABLE! 


AS LITTLE AS 








Money Back Guarantee 
10-Day Free Trial Offer 


amous Remington Noiseless Portable 


T LAST! The f 

that speaks in a whisper is available for as little as 
10c a day. Here is your opportunity to get a real Rera- 
ngton Noiseless Portable guaranteed by the factory. 
Equipped with all attachments that make for complete 
writing equipment. Standard keyboard. Automatic 
Variable line spacer and all the con- 


PLUS the 


ribbon reverse. 
veniences of the finest portable ever built. 
NOISELESS feature. Act now while this special op- 


portunity holds good. Send coupon TODAY for details. 


YOU DON’T RISK A PENNY 


» 


We send this Remington Noiseless Portable direct to 
you with 10 days FREE trial. If you are not satisfied, 


send it back. WE PAY ALL SHIPPING CHARGES. 


@ FREE TYPING BOOKLET 


With your Portable 
absolutely FR %4-paze booklet 


imple a 
method erage per 
become fa book let 
during the 1-Day Tr *erlo ( ve you with your type 
writer and you will onder why you ever took the trouble 
to write letters by hand 
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Caving 
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SEND COUPON WHILE LOW PRICES HOLD 
Remington Rand Ine. Dept. 153-10 

| 465 Washington St., Buffalo, N. Y 
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os w Re mington Noiseless Portable, including Carrying 
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YOU CAN PUT 
IN THIS 
VERY DAY 


FIFTY CENTS’ WORTH NOW KEEPS MOST 
CARS SAFE DOWN TO 10° ABOVE ZERO 


AYBE this is an “Indian Summer” 

day, when you're not even thinking 
of anti-freeze. But you know a cold snap 
will come. Set your mind at ease now. 
Drive in to your dealer or service station 
today and have ac ouple of quarts of Du Pont 
‘*Zerone”’ Anti- Freeze put in your car. 

Check the radiator solution from time 

to time. When winter gets down to real 
business, add enough **Zerone”’ for lower 
temperatures. Scientific tests prove that 
radiator losses are ¢ hiefly mechanical, and 
even then you lose a solution of **Zerone 
and water—not one or the other alone. 
And remember, ‘‘Zerone’’ costs only $1.00 
a gallon, 25c a quart! With **Zerone”’ you 
get improved engine performance, due to 
better heat dissipation, and more pep and 
efficiertcy, through prevention of rust and 
corrosion in a clean cooling system. 
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King of the Stunt Flyers 


(Continued from page 101) 


for the coveted trophy, which Rankin won. 

If you pin him down to a discussion of the 
most difficult precision maneuver, Rankin 
probably will talk about a slow roll. This isn't 
particularly exciting to watch. It looks very 
simple, yet it requires codrdinated use of all 
three controls with split-second precision 
while the wings revolve around the body of 
the plane during straight-ahead flight. 

Rankin executes what he calls a “slow slow 
roll” in twenty seconds. He times himself, 
and permits a deviation of no more than one 
second. He starts an ordinary slow roll at 
150 miles an hour and comes cut at 110. But 
for a slow roll at low altitude, under 500 feet, 
he whips his plane up to 180. Sometimes he 
does a slow roll no farther up than 100 feet 
but these are hazardous, and he tries them 
only when he has enough speed to zoom up 
and right his plane in case anything happens 

One of Rankin’s most difficult feats is the 
speed dash performed upside down near the 
ground. He dives his ship wide open from 
1,500 feet, turning over in the dive and level- 
ing off a scant 100 feet from the runway 
While screaming across the field 300 miles 
an hour, he lets the ship down another sev- 
enty-five feet. Twenty-five feet between his 
helmet and hard earth! Then he zooms up- 
ward to complete one half of an outside loop 

But there’s a secret to this kind of flying 
three of them, in fact. First, Rankin makes 
sure he has enough speed to climb in case 
his engine quits. Second, instead of trying 
to watch the earth, he judges his height by 
watching distant buildings, trees, or a fence 
Third, he performs his maneuver hundreds of 
times at a safe elevation before attempting 
it near the ground. 

“You should explain,”’ he insisted while dis- 
cussing this hair-raising evolution, “that I 
have been practicing this stuff for almost 
twenty years. No pilot should attempt it 
without years of practice.” 

In the one-and-a-half snap roll, he flies his 
ship on its side at high speed, then snaps it 
over in a roll and catches it on the other side 
In order to fly the ship on its side and not 
lose altitude, it is necessary to maintain an 
exceedingly high speed. When the control 
stick is pulled back violently, dangerous 
stresses are thrown against the wings by the 
centrifuga! force. _ Last summer Rankin 
almost lost his engine while performing this 
stunt. 

Only stunts to the public, these precision 
maneuvers mean much more to Rankin. He 
thinks every commercial flyer should receiv 
training in aérobatics. ‘“Make him a safer 
pilot,” he declares, 
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Silence! 


YOUR ° 
REFRIGERATOR 
INSTANTLY 


WITH A FEW DROPS 
OF THIS NEW OIL 


HEAVY BODY 3-IN-ONE OIL quiets elec- 
tric refrigerators—makes them last a life- 
time—costs only a few cents. It’s made 
specially for refrigerators, washing ma- 
hines, light motors, etc. Givestriple-action 
-LUBRICATES, CLEANS, PREVENTS 
RUST. In 10%, 25¢ and 50¢ spout cans. 


NEAVY BODY T=Cra 
3- IN-ONE OIL 


NOW ONLY 








REAL ENGINE VALUE 
Over 7,000 GHQ Gas 
Ingine Kit have been 

sold at $8.50. Now is your 
chance to buy e New Im- 
5.00 Abso- 


A screwdriver is the only tool needed. 
Average assembly time 30 minutes. 


GHQ MOTORS, 854S East 149 St., New York, N. Y. 


DIESELECTRIC PLANTS 


2500 
Electric Starting—Remote Control “tts! )\, KR 
lectricity the Diesel way for less than one | 


110 volt A. C. or D. C. for 














= TERMS 


ghting t for battery charging 3 
Easily i led—occupic mall space 


plants availab 
WITTE ENGINE WORKS 


5227 OAKLAND AVE. KANSAS CITY, MO. 





AMAZING LOW PRICED 


FOGLITE INVENTION 


Stran nge New Material 
SNAPS-ON HEADLAMPS 


KNOC KOUT SELLER, Turns headlamps 
into AMBER FOG-LITES. Pierces Fog, 
Snow, Sleet and Rain. Prevents’ ‘blind driv- 
ing "Cuts glare. Helps save life, property. 
Lowpriced Gripping demonstration. Agents 
wanted everywhere. Phenomenal profits, 
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locality who writes No obliga Get de- 
tails. Be first—send in your name TODAY! 


KRISTEE CO., 619 Bar St., Akron, O. 
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FREE! ALLIEDS 


/979 RADIO 
CATALO 


AND 
PARTS 





NEW SETS! 


greatest values !—power- 
9 Knight Ra lio at 
ow prices! ¢ , ad 
features “Pu h- Button 
» tube for AC, Af 
olt battery and aut 
rat new Tiny Knight 
lrain battery ets (1.4 
Phono-radios, record play 
phonographs, ete. § Sen 


NEW KITS—PARTS! 


ALLIED’S catalog shows 
than 14,000 exact duplicate an 
placement parts for building 
pairing ! 


Ow! 


grams and projects! 


NEW ee 


Giant new Ham section, an Amateur 
Cat g in itself ‘ew Hallicrafters 
ore, National, Hammar 
and GT¢ Xmitt 
e; new receiv- 
510 and NC-44; 
*‘Dual Diversit and 
; Sargent “‘Streamliner 
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many others, all at lowest 


NEW SOUND SYSTEMS! 


a complete range of 
nary new P.A 8 to 65 watt 
emarkable values! New Tortable 
ten 30-watt Mobile System, 
t Power Stage, Electric Gui 
ar Ar plifier New Record Changers, 
layer I t complete line of re 
a equipment, dises, et 
idio Catalog' Wr te for 
ALLIED'S free catalog toda 
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st 
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FREE! BUILDERS’ PARTS LISTS 


Write for Free Parts Lists 
quipment needed for building 
described in this or any other m 


> SEND. K: 
hee! COUPON /Z% 


ALLIED RADIO CORP. 
Dept. 7-K-9 

833 W. Jackson Bivd. 
Chicago, Il. 


Send me your new FREE 19 
Send me Parts List for 
Name 
Addre 
State 
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DISSTON 


FINEST 4° 


@ Times change! Homecraftsmen, like 
mechanics, are buying the best saws made. 
The thriftiest home workshop circular 
saw is Disston DeLuxe. On any job, it 
means easier, more accurate cutting. It 
gives a lifetime’s satisfaction. 

DeLuxe Cross-Cut—Rip—Combination 


6" (hole) $2.70 8” (4",56",34" hole) ,$3.50 
7 (i4"hole).$3.10 10” (%",34"hole) .. . $4.50 
DeLuxe Hollow Ground Combination 

6" (Ya hole) ,$4.30 8” (14", 59",34" hole) , $5.40 
7” OA" hole) ,$4.90 10” (59",34"hole) .. . $6.90 


on hd 


oo 
~ 


y 


Above. D-23 Disston. One of 
the finest hand saws. Light- 
weight, straight back, narrow 
bl - Easy running, fast- cut- 
ting. Beautiful finish, 26" 


Also. D-8 noenan Famous, 
world around, as the * ‘Saw 
Most Carpenters Use.” Wide 
blade. Skew back. Same in 
narrow blade for home work- 


length shop. 26” length... $3.50 


ASK DEALER for DISSTON SAWS 
> ———=— FREE MANUAL .. . — — 


Write us for “Saw, Tool and File 
Manual” telling How to Choose 
and Use Saws, FREE. 

Henry Disston & Sons, Inc., 
1010 Tacony, Philadelphia, U.S.A. 
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Shoes from Butterfly Wings 


(Continued from page 72) 


His assistants are expert at the work of 
removing the wings, gluing them to sheets of 
flexible backing material, trimming around 
the edges, and finally decorating the backing 
material with coats of mother-of-pearl paint. 
Many of the ornaments take the form of the 
original butterfly. Even artificial antenne 
are glued in place to increase their realism. 

The vital step, which Deubel always does 
himself, is covering the delicate wings with 
the protecting fluid. They are placed, a score 
at a time, on an adhesive sheet lining the 
bottom of a wooden tray, and the fluid is 
applied with a spray gun. It quickly hardens 
and the wings are removed from the ad- 
hesive and sent on down the production line 
where they are transformed into ornaments. 

Probably the products which have attracted 
most attention are the “butterfly heels” 
which Deubel makes for dancing slippers. 
Hundreds of them, massed together like a 
rainbow garden, filled one huge table. All 
are produced the same way. Before the 
wings are applied to the wooden heel form, 
they are placed for half an hour in a re- 
laxing bath formed of a special mixture of 
chemicals. When they emerge, they have 
lost all their brittleness and can be bent 
easily around the curved surface of the heel 
form. Deubel then “shingles” the form with 
the wings, carefully gluing each one in place. 
The final step is to spray a protective layer 
of the secret fluid over the wings. 

Some of the ballroom slippers, which he 
has prepared for a leading shoe manufac- 
turer, have had the straps as well as the 
heels covered with butterfly wings. Light, 
playing on these slippers during the dance, 
produces an exquisite, iridescent sheen. 

Curiously, the most brilliantly colored but- 
terflies which Deubel uses have no traces of 
pigment in their wings. The shimmering 
hues which reach the eye are produced by 
tens of thousands of minute, parallel grooves 
which cover the surface of the scales that 
coat the wings. When the light strikes the 
grooves, they reflect to the human eye only 
a few colors of the spectrum. The iridescent 
blue butterflies from Brazil, among the most 
beautiful in the world, are of this type. 

Now Deubel is spending his spare time 
working toward another goal—the produc- 
tion of butterfly leather. Already, he has 
succeeded in making experimental samples 
in which the brilliant patterns of butterfly 
wings are woven together to form the outer 
layers of leather. Some day, Deubel believes, 
shoes of butterfly leather will be as familiar 
as snakeskin shoes are now. 
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BROADCAST thru vou: rots TALK - SING - PLAY 


your voice on programs coming through your own 

C q BROADCAS radio set—make announcements from any part of 
as the house—inject wise cracks, Josh and mystify friends. imitate 
radio stars, practice crooning, singing. radio acting. ete Do 4 


Bing Crosby, Charlie McCarthy, Jack Benny, Benny Goodman, ct: j 
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World M LUAE WINE 
Made especially for home use, ogee ig rd 
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I Not a toy. Put on your own pro- 
Ss f grams at home, parties, club af- 
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. precision built,sturdydevicethat doesa FIRST : ad we. The one ius. | atch It C 8 Color 
dens CLASS JOB QUICKLY and EASILY. - Mars. All about racer 
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Over 75 Over 75 illustrations, plans & blueprints. Special Chameleon Sc “Package _ 


FREE OFFER ING tires foryour friends and neighbors. 


ers to AGENTS—Every arese. service sta- 
= tion, fleet and car owner a prospect for a Tire Groover. W Y O 
ea By helping us introduce it, you get yours F REL and make big 


profits for yourself besides. Write for Free particulars today Into a trunk, under the bed or anywhere. Lots of fun 


All RE-NU TIRE GROOVER CO. 2615-AC Michigan Av. Chicago fp fooling teacher, policeman or friends. 
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= al A little instrument, fits in the 
the THE VENT ' Ril Vv mouth out of sight, used with 
i above for Bird Calls, etc, Anyone can use it 
rm, - Never fails. A complete book with full course 
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limbing Glov V ra Dummy 
2 of MAGNIFIERS Climbing sorte Dey 
: , Charlie McCarthy Bo yo manipulate “nead and 
lave FOR EVERY PURSE AND PURPOSE his Talking Card isa life. er 
. . —e 20 like portrait of Charlie, the . ~ 
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ALKA-SELTZER, 
EXACTLY WHAT 
YOU NEED 


I'VE GOT AN 
UPSET STUMICK, 
GUESS SOMETHIN’ 

DISAGREED 


ALKA- SELTZER 
THE TRICK. 
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$0 QUICK. 


| NEVER KNEW 
A HEADACHE 


An Alka-Seltzer 


Tablet in a glass of water makes a spar- 


kling pleasant-tasting solution. Drink it 
and it gives quick relief from Head- 


aches, Sour Stomach, Distress after 


mealsand other commonailments. Italso 
helps overcome excess acid condition 


MORNING AFTER 


ith Alka-Seltzer .4ti:s 


EXPERIMENT 


adio-Electrica 


pieces genuine 


», elects 
more! Used t 


ray ores 
SAVE 60°. Send only $ 
book alue er $19 


not 100% pleased tamy 
ELECTRICAL SALVAGE CO 


250 


9 f 


at 


us wi 


th 
. 110-volt6 Books FREE 
r 


1 
f detector, a 


rkita 


« 
erate ultra-violet 


hools 


nd ¢ 


ent C.O 


e mie 


nt 


brings Bargair 
Box 524-88 


) Radio-Electrical gy 
D. Money back if - 
Cc ' A 


ion POPULAR S¢ 


so often associated with these troubles. 


NBC - NETWORK 


OR BY THE GLASS 
AT DRUC STORE 
SODA FOUNTAINS 


30% & BD* Pxcs 


VA 


Alkal 


atalox wa sie 
Lincoln, Nebr. 


IENCE MONTHLY whe 





POPULAR SCIENCE 


Question Bee 


HERE are the answers to the Question Bee 
on page 152. In the list below, the lett: 
alongside each number indicates the corre 
solution to the corresponding numbered ques 
tion. Check your results against this list an 
give yourself five points for every one -yoi 
had right. A total score of 75 to 85 is goo 
and 90 to 100 is excellent. 


9. d 13. Ee A 
10. c 14. 18. 
11. b 15. 
12. @ 16. 


New Beams for Buildings 
Made of Laminated Wood 


WOODEN boards and beams possessing any 
desired combination of qualities, with as 
much uniformity as steel or other metals, can 
now be produced by a modern adaptation of 
the familiar process of veneering. Over a core 
made of some less desirable material, lami- 
nated layers of various woods are glued in 
proportions designed to supply the qualities 
required in the finished product. In this way, 
a building material of a given density, elasti: 
strength, and other properties can be created 
at will, and produced in large quantities with 
absolute uniformity. In gluing the layers to- 
gether, heat and pressure are used as in ordi- 
nary veneering. The adhesive employed is a 
resin containing phenol, and is said to make 
the boards and beams fungusproof, an im- 
portant consideration in building materials. 


Barrel-Type Motor Has 
Crankless Crankshaft 


RADICAL in design, a new type of airplane 
engine has its cylinders parallel to the crank- 
shaft on which the propeller is mounted, in- 
stead of at right angles, as in conventional 
gasoline engines. Called a “barrel’’ engine by 
its developers, it is exceptionally small. With 
in its diameter of fifteen and a half inches, it 
packs four cylinders that develop 115 horse 
power at 2,000 revolutions a minute. It has 
no “cranks,” employing instead ‘wobble 
plates,” curving fins attached to the crank- 
shaft, which are pushed by special piston 
rods to transmit the power developed in the 
cylinders. The engine is credited with great 
fuel economy, and weighs slightly over tw: 
pounds for each horsepower. Later models ar¢ 
expected to reduce this ratio considerably. 
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ave 30%104 
on Your New 


Don’t pay several hundred dollars more than necessary 
when you build a home! Buy it direct from our mill at our 
low factory price. We ship you the materials—lumber cut- 
to-fit, ready to erect. Paint, glass, hardware, nails, etc., 
all included in the price—no extra charges. We pay the 
freight. Plans furnished—also complete building instruc- 
tions. No wonder our customers write us that we saved 
them | 30% to 40%, compared with builders’ prices. Easy 
terms—-inc onthly payments. 

° 
Handsome Big FR E- E 
wonderful homes in colors at mon- 


CATALOGUE 
ey-saving prices. Designs to suit everyone 


Pictures 
Write for your catalogue today! 
LEWIS MANUFACTURING CO. 
SS lees Dept. 13810 Bay City, Michigan 
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"SHIP MC MODELS 


quick and easy road to ship 
ng is to get one « ur ac 
scale construction ets WN ith 
you can concentrate on the 
ting part of the model. 
r sets for models of Flying 
Destzever Preston, Consti- 
S. Texas, Whaler 
rer_ ona many others. Also ai 
hed hulls and all sorts of materials 
3, anchors, steering wheels, guns, lifeboats, etc. Large 64-page 
‘ aphic ally illustrated booklet, describ ing the above sent postpaid upon re- 
l5e (coin) any persons on receiving this booklet, have discovered how 
‘ d enjoyable is ship model making. Be sure to get your booklet before 


art sur mode 
Dept. P Mineola, N. Y. 


CUT ME OUT 


e out, paste me on a postcard and mail to Popular 
» Monthly, Dept. 108, 353 Fourth Ave., New York, N. 
bring you complete supplies and instructions on how 
e easily several dollars @ week in your spare time. 


MULTI-USE RULE and GAUGE |_=; 
r PRICE $1.00 << 














and fittings such as blocks, 






















‘ This handy, compact, precision built tool is made femme 
of stainless ste el. Note these time saving features: Beg 
4” quick reading scale: Drill point gauge: square: 

f center finder cir le divider: tap drill table. 





A genuine leather case given away with every 


FREE: Multi-use Rule. 


Send for your FREE illustrated wholesale tool booklet. 


Homecraft Tool Supply Co. bi 
een teen Neptune Ave. - Brooklyn, N. Y. 2 


FREE /p 2p 


CAMERA CATALOG ofa 


Here’s the “value book” of the 
joo/ 


year! A sure guide to savings in §f 
ything you need for photog- bHOTO vALUES 
in THIS NEW 
























































y. Cameras, films, supplies, 
sories. All famous makes, 


































all sargain priced. Read the 
whe'e thrilling story. Send for 
your copy of Catalog No. 








OG 
72." K8 today. It’s FREE. s a” 
WHORESALE RADIO SERVICE CO.. INC. 


109 SIXTH AVENUE © NEW YORK, N. Y: 


CT ¢ Please 
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FOR THIS AMAZING NEW 
“STICKER” AND “MENDER” 


aud save $$$ 


WITH CARTER’S CARTEX 


Spreads like cold cream... 
WATERPROOF, it can be used for patching 
tents, raincoats and sails, etc. ELASTIC, i 
will even stop squeaks in cars. PERMA- 
NENT, it stays stuck. CLEAN, it rubs right 
off your hands. VERSATILE, it mends or 


sticks like cement. 


patches pants, rugs, shoes, bats, cloth, paper, 
cardboard .. 


- 8O many uses we can’t begin to 
list them. BRAND- 
NEW, your dealer may 
not have it yet. If not, 
send a dime today and 
get a large tube of Car- 
ter’s Cartex and help- 
ful instruction folder. 









THE CARTER'S INK CO. 

Dept. D-1, Cambridge, Mass. 
Enclosed find dime (or 10¢ 
in stamps) for large tube of 
Carter's Cartex and helpful 
instruction folder. 


Na me 





Street 





City 


BARGAINS=—NEW & USED 


Standard microscopes and accessories. Photo micrographic 
lurgical and polarizing instruments. Binoculars 
paratus and lenses, Chemical laboratory appa aratus, 
ment. Practical scientific novelties. 


HARRY ROSS 


State 











, petrographic, metal- 


, telescopes, cameras, optical ap- 
testing and research equip- 
Catalog 10 cents. 
SCIENTIFIC AND LABORATORY APPARATUS 
82-84 WEST BROADWAY, NEW YORK, N.Y 


Don't PULL HAIR FROM NOSE! 








May cause fata! infection 


we KLIPETTE 


NEW INVENTION 


You can cause serious infection as a result 
of pulling hair from nose. Use of scissors is 
also dangerous and impractical. There is 
no better way to remove hair from nose 
than with Klipette, ingenious new invention. 





mention POPULAR SCIENCE 


Works on clipper principle—smooth, gentle, 
\ safe and efficient. Cannot cut 
—_ the skin. 
SO SIMPLE! Just insert into nos- 
ct tril and revolve cylinder. Surplus 
r\ hair comes out easily and gently. 
aQ Never pulls. 
Guaranteed to Satisfy 
or money back. 
HOLLIS CO., 207 Market St. 











, Newark, N.J., Dept. 116 1 
Enclosed is $1 for KLIPETTE. If not entirely sat- j $1 00 
isfied, I may return it and $1 will be refunded Made from 
| finest Surgi- 
Name ] cal Steel, 
Chromium 
Address plated. 











MonTHLY when writing to advertisers. 
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Complete 


INCLUDES 
30 PIECE 
ARBOR SET 


The grinder at is truly u 

al in it: application to jo 
,0asible with « er power 
»ptician, dentist 

maker and | 


A BARGAIN 


niver 


craftsman 


INCLUDES 30 PIECE ARBOR 
TOOL SET: 9—Grind stones wit 
brass centers as orted sizes y 
Bakelite « ut off whee 

ed engraving or carving 3 
Be ff 1—Mounted 
8 polishing brust 
tis “Assorted s nadine discsernery. 

sand, garnet, fir coarse and medium 
2—Screw Mandrels. 1—Large grind stone 


LOOK yd — beer rapa a 


vable base 
I 


‘apie Speeds” TO OOO Te P ht te 500 rR P. 


$1 00 


( Dept. AS 


SO PIECE UNIVERSAL 
ARBOR TOOL SET 
Indispensable to Jeweler 
Maker and Home Craftaman 
fine accurate grinding ar 
udes 12 grindstor 

sorted sizes, 5 bake 

ted engraving, routi 
lishing buff 1 mounte 


Jalanece C.O.D 


), 118 N. SIXTH ST., PHILA., PA. 


95¢ 


oratory, Model 
vutfit for 


PHILA. MACH. CO., 





Lab 
The ideal « 
ding 


cut-off wheels, 5 
arving burrs, 2 
> bristle polist 

hape, 3 mandrel! 
of emery, gar 

*, medium and coarse 
Send Coin or Money peaeer 


Shipment Prepai 
PHILADELPHIA MACHINERY CO. 


i point, 














118 N. 6th ST., PHILA., PA. 
NEW BENJAMIN 
AIR PISTOLS 
WITH LEVER 
HAND PUMP 


Now You Can Use Benjamin Genuine Compressed Air Pistols With New 
Multiple Lever Hand Pump Anywhere—Indoors & Outdoors—for Target— 

Hunting—Camping, etc. No noise—smoke or fumes. Adjustable Force with Amaz 
ing Maximum Velocity. Bolt Action—Hammer Fire—Hair Trigger—Safety. Guar 
anteed Economical—Practical Accurate Safe. Single Shot BB Air Pistol with 
emooth barrel $8.50; cal. 177 or 22 Single Shot Air Pistols with rifled barr rel $8 50: 
BB &-Shot Air listo $10.00: Holster $2 00. We also make a com 
B ete line of Benjamin Genuine Compressed oe Rifles for BB and cal. 177 or 


lets eon ans No ito pu se from dealer or prepaid from 
52 ‘Marion ‘St. » St. Loui isM 


NO FRIENDS SINCE 
PIMPLES CAME? 


Get this help in guarding against 
skin-blotching intestinal poisons 





Are ugly skin eruptions spoiling your good times... 
making others shun you? Find out what the trouble 
may be and take steps to help it. 


Between the ages of 13 and 25, or even longer, 
important gland changes often upset the system. The 
skin often over-sensitive. Waste poisons 
from the tract may get into the blood 
stream carried to the skin to cause dis- 


becomes 
intestinal 

and be 
figuring pimples. 


Many have been helped by the regular use of 
Fleischmann’s Yeast. Millions of tiny, /ive plants in 
each cake of this fresh food act to help keep intestinal 
waste poisons from the blood . . . and so help your 
broken-out skin. Start eating Fleischmann’s Yeast 
now—one cake !4 hour before meals. Buy some today! 
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Miniature Schooner 
Added to Our 
CONSTRUCTION KITS 


HETHER you are a beginner or an 

advanced model maker, you will get 

a thrill out of building the newest 
ship in our Model-of-the-Month series. It is 
the We’re Here, a 912” long replica of the fish- 
ing schooner in Rudyard Kipling’s book Cup- 
tains Courageous. 

For the convenience of readers we have 
prepared a kit containing all the raw mate- 
rials you need for making this miniature 
schooner. The construction is so simple that 
you should experience no difficulty. The kit, 
including a full-size blueprint, costs only 75 
cents. 

Many other kits are available also. A com- 
plete list is given below. 


MODEL-OF-THE-MONTH KITS 


M. Aircraft carrier 

N. Convoy of four U. 
t. U.S. cruiser Tuscaloosa, 
. Hispaniola of Treasure 

Z. H.M.S. Bounty, * hull, 1142” over all 

2M. Ocean freighter, 14” long : 

3M. Yacht Nourmahal, “allt” SEARLES RE cape ee 

iM. Oil tanker, 14” long es 

5M. Liner President L incoln, 14 %” long. 

6M. Fishing Schooner We're Here of C aptains ¢ 

rageous, 94." over 


Saratoga, 18” long , 
S. destroyers, 
1154” one 
Island, 7" long 


&1., 


1 


SIMPLIFIED SHIP MODEL KITS 
Liner S.S. Manhattan, 12” 
Cruiser U.S.S. Indianapolis, 
Clipper ship Sea Witch, 91.” 


long 
12” 
hull, 


13” over : 


STANDARD SHIP MODEL KITS 


Ww haling ~~ Wanderer, fated hull, 27’ 


(¢ nalienel on page 
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_ comes 


Gas-Powered 
MODEL 


\IRPLANE MODEL KITS .. . world’s —_ 
haumpion Bassett’s new 48” gas-powered 
*kup-proof sensation! Finished prop., 
ny "ohade-ainaaie parts, rubber wheels plus 20c post. 
5 $3.95 plus 20c postage. Also new—-Giant 
Fiiers with motor-hum device, $1.00 up. 
SHIPS .. . carved hulls, many ready- 
made parts, complete plansand materials. 
HISPANIOLA (Treasure Island), XEBEC 
(Robinson Crusoe), BEAROF OAKLAND 
(Adm. Byrd), ARABBLLA (Capt. Blood) 
and others, $2.00 phRis postage. 


HO GAUGE MODEL RAILROADS, 
Freight Cars, etc. Send 5c pest. for 
complete illus. Catalog of model Kits, 
ready-made parts and supplies for all 
modelcrafters. 


MEGOW’S, ows 55 
9 Howard & Oxf. Sts. 
Philadelphia, Pa. 
ARABELLA or 217 N. Despiaines St., Chicago, Ill. 


60 POWER TELESCOPE... $219 


VARIABLE EYEPIECE 20X—40X—60X 
x EW!. Three telescopes in one. 3 different anf power to 
® 20 power for ultra-bright images with 40 and 60 power for 
long range. Guaranteed to = eaten objects, 
pe e, sports events, ships, moon, ste 
60 times as 


Most powerful made for 
anywhere near the money. Closes to less 
then a foot in length. eae e lens my 9g 30 mm. objec tive lens. 5 
Directions included t sound 4 lens microscope. American 
Ne pay the . patase. Only $2 19. Catalog ‘of Microscopes, Binoculars, 
etc FREE on re 
ROWNSC DPE ‘Co., Dept. 610, S W. 27th St., New York, N.Y. 





HANDBOOK—How to Make and Use 
Bows and Arrows—90 Pages well 
illustrated (with catalog) 35¢ 


CATALOG-100 pictures—color 


spread—Instruction Folder. 10c 
CATALOG alone 5c. Stamps or Coin 


L-E-/ TEMMLER: QUEENS VILLAGE: N- 7 


~ PHOTOGRAPHIC ALMANAC... 








Free 1938 Almanac includes 

Spec ial month-by-month Photographic Cal- 
2 Authoritative photographic article. 

Handy Expo: Table, Exposure Guide {4) 100 pages of sti 
» cameras, . rem erything photo 
many at “ cs. ALL Gl 'ARANTEED on 10 Day 

ack Tria Used equipment accepted in trade Write for Free cop 

entral Camera Co., (Est. 1899) 230 S. Wabash, Dept. S-10, Chicago 


ATTRACTIVE CATALOG — 


Artistic pins, rings and emblems for classes 
and clubs. Attractive prices. Finest quality, 
gold plated, silver, etc. Over 300 designs. 
Write Dept. 0, METAL ARTS CO., Inc., Rochester, W. Y. 


workers: 


Be sure to write 
for this remark- 


able 100 page 
catalog. Full of valuable infor- 
mation including the newest, 
latest ideas for wood workers. 
THis CATALOG contains the most com- 
plete list of woodworking supplies in the 
world—Standard American woods cut-to 
| bargain prices, Also rare imported 
Veneers, plywoods, inlays, carved- 
Wr te for this gs, mouldings, decorations, special tools, 
CATALOG-10c. hard-to-find ornamental hardware, scroll saw 
rful, entertain- patterns, wood-finishing instruc- 
ilthgiving hobby tions, many, many, blue prints— 
ness men; also tells how to make Venetian Blinds 
maker for at 1/3 store prices. Send 10c. 
Re Phy Craftsman Wood Service Co. 
outfit. 2726 S. Mary Street, Chicago, Ill. 


trial in 
your home 


ENJOY THIS 
LAFAYETTE FOR 
A WHOLE MONTH 
AT OUR RISK! 


DISCOVER AMERICA'S i 
No. 1 RADIO VALUE: 


Looks like a rich man’s luxury — this handsome Lafa- 
yette, Model FS-11, 5 tube AC-DC combination, until 
you look at the price! Has all the extra- ONLY 
value features you expect to find only in 95 
combinations selling for three times the $19 
cost. New beauty, new tone — even more 


amazing performance! It’s a value Bomb- COMPLETE 


shell! In our FREE catalog. poe 


MORE THAN 50 OTHER LAFAYETTE RADIOS ! 


Quality built, richly toned, economi- % 30 DAY & 
cally priced — Lafayette for 1939 is } FREE TRIAL 
truly America’s standout “buy’’! 2 Try a Lafayette 


for 30 days. It 
you're not sat- 
FR: - isfied we will 
cheerfully refund 

NEW CATALOGH === 
The Open Door to remarkable savings 
in radio. Complete line of parts, new 


tubes, “ham” equipment, etc. Special 
Camera Section! Send for it today! 


PIONEER IN TELEVISION 


See the new television kits licensed 
y OF by RCA — featured in our catalog. 
Complete with specifications and 
diagrams, you build them yourself. 
You'll be amazed at their low na 


WHOLESALE RADIO SERVICE * 


NEW YORK,N.*. ¢ CHICAGO, ILL. » ATLANTA, GA. 


1CO S'iATH AVENUE 90! W. JACKSON BLVD. ie (AC HIE STREET 
BOSTON MASS. BRONX, N.Y. 9 NEWARK,N. J. JAMAICA, L. |. 


Q WHOLESALE RADIO SERVICE CO., INC. || VALU-BILL ||, 
g100 SIXTH AVENUE - NEW YORK, WN. Y. os iS i 
Bj Rush FREE 1939 Cotlog No. 73.3KA P y! 
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THE ONLY FACE 
YOU'VE GOT.“ 





IF YOUR 
FACE IS 
YOUR 
FORTUNE ~ 










IT'S STULL 


SO GRAB 
A THIN DIME ~ 










vy ~AND TREET youRSELF 
TOA PACK OF 
PERFECT SHAVES’ 





- BLADES: 
FOR GEM AND EVER- READY RAZORS 






Treet Safety Razor Corporation, Newark, New Jersey 
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Kits for Model Makers 


(Continued from page 252) 


D. Spanish g KV 24” hull, 30” over alll.......cccoccsse 
KE. Battle ship U. Texas, 3’ long ‘ 
G. Elizabethan poe Rae Revenge, 

ne ee = nace 
L. Farragut’s flagship Hartford, steam-and-sail 


sloop-of-war, 334” hull. 41” over all............... 8.4 
Q. Privateer Swallow, a Baltimore clipper, 1242” 

hull, 20” over all sissaksiinanasmeaniehiaani EE 
V. Clipper Sovereign of the ‘Seas, 20%” hull, 26” 

RII iiss cinta encetnspaneninicomidtnivedianmeuinenned 1. 





Y. Trading schooner, Maine ‘type; 





> a ee 4.9 
2S. U.S. Navy destroyer Preston, 31%” long............ ! 5.95 
3S. Constitution (“Old Tronsides”), 21” hull, 31” 

NDI - TE ces stnsiciucbataindadeaaitaliintansiunaiimmuiiaenaasatitienn . 6. 
4S. Clipper ship Great Republic, 3142” hull, 42” 

PB iinetcntcccttencsncsincensatenessetvannismnenincenitiiesmatamailiiaat 8.4 





This 14” oil tanker can be made with Kit 4M 


5S. Coast Guard Patrol of 165-ft. type, 20%” 


long (same as President’s yacht Potomac)...... 4.95 
6S. Brig Malek Adhel, 20” hull, 33” over all; 
frame-and-plank construction....................... . 9.75 
8S. Fishing schooner Bluenose, 17%” hull, 22” 
ie RAGES RR ee en TR erie PE eee 1.9 
9S. New Bedford Whaleboat. with complete equip 
ec ie PI aires cennkacaenaicarskdeictiaussaniactabaaaan 2 
10S.Confederate raider Alabama; steam sloop, 
bark rigged; 2142” hull, 28” over allies, 8.2 


MODEL RAILWAY KITS 


1L. HO-gauge, Hudson-type model locomotive and 


RY gk SRS eR aI 9.95 
2L.. Supplementary power unit for locomotive 1L; 

consists of 6-volt motor and worm and gear.... 4.5 
3L. HO-gauge track kit. Contains raw materials 

Be MNES BS TC. CE CORE ncccecccnscccsessccsosensssesces 1.0) 


11. Deluxe track kit. Same as 3L except that kit 


Gomataiaes CAreE- TAN CITB. occcesccccsescccosesssessseacesscneneee 6.95 


MISCELLANEOUS 


4. Solid mahogany book trough..............cccccccccssscees | 5.3 
5 Solid rock maple hanging wall rack............ ey 
7 Whittling kit with two shaped blocks for 
making sea captain 5%” high.................c0008 15 
8. Whittling kit for six different Scotties; each 
we eg. We... Ud ll eee 1.0 


10. Copyeraft ‘whittling kit for making one of 
several Hobo Hank novelties. Includes mas 


” 


eR I | i icithcniceressceste tccccestsctnadnciesonmencens 1.50) 


Note: If you live west of the Mississippi River or 
Canada, add 50 cents to all prices marked with an ; 


terisk (*) and 25 cents to all prices marked with a dag 


ger (+) 











Popular Science Monthly, Dept. 108A 
353 Fourth Avenue, New York, N. Y. 
Please send me C. O. D. Kit 
I will pay the postman the price shown above plus 
a few cents postage in full payment (Canadiar 
orders cannot be sent C. O. D.) 
Name 
Address 
City State 
(Please print your name and address very clearly) 
If you prefer to send your remittance with this 
order, you save the C.O.D. charge. Remit b 
money order, check, or registered mail. This offer 


is made only in the United States and Canada 
Also see note above. 
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Eveready case 
with leather 
shoulder and 
hand strap— 


$2.00 












@ Vitar £:7.9 lens, color corrected. @ Provision for cable release. 
© 3 speeds: instantaneous, time, bulb. @ Optical precision view finder. 

© Uses fast Ultrapan film, 15¢ a roll. 
© Chromium trimmed metal alloy case. 


WUniuveX EXPOSURE METER 
NEW. IMPROVED MODEL NOW READY 
‘No more spoiled film. For all movie or still cam- Please send me latest 
eras. The only extinction-type meter with official 
Weston meoee General Electric moulded con- 


© Genuine is ein. 














material. 


Shop Now. 
rages, facigries, Jani anito 

for 10-Day Trial DYNAM 
2226-FD SILVERTON ROA 


RKS Off 110-Volt Light 
Socket. This marvelous 
Dynamic Power Welder does the 
work of much higher priced types. It > 
easily portable. WELDS Cylinder Block 

Bumpers, Fenders, Tanks, Farm Machine 
etc. Will also solder and braze on the lightes 
Works on iron, steel, tin, brass, cop- 
per and all other metals. Men without previous 
experience can make as much as $5.00 on a one 
hour repair jon Go into business—O; 
NTS— Make big pret ts selling te ga- 

rs and Mic ¥ 






iC WELDE! 


na Welding 


ine shops. 


RITE 
COMPANY 


sation. for Gas factors, film speeds. 
and cS of oublost, Coaspect 





TRIS 


STANDARD MODEL 


$R95 


PRICES SLIGHTLY 
HIGHER OUTSIDE 
U. S.A. 


CANDID CAMERA 
DeLuxe model illustrated. Full 
chromiumwith leatherette cov- 
er and focusing mount. $7.50. 








UNIVERSAL CAMERA CORP. 
Dept. 104.32 West 23rd St., New York, N.Y. 





nformaftior Univ 
information on Univex 
Movie Cameras and Candid Cameras 
NAME 


$195 “— ) 2 


city STATE 













HICAGO, ILLINOIS 








literature sent free 


Limited 
Act at once. FREE course in typing includec 


PORTABLE SALE! 


Brand NEW! 


aly $ 1 95> and 
S -Day Trial — Easy = 


Brand New, latest model Remington 
Cadet only $19.95 during this sensa- 
tional sale. Also, Royal, Corona and 
world-famous Featherweight Portables 
at real money-saving prices. 


NO MONEY DOWN—Sent on 10 days trial—Easy 


latest modela—up-to-date streamline features. 





terms. Guaranteed 


offer. Descriptive 


Also standerd, full-sized office models rebuilt and fully guaranteed 
sav 


at 


international Typewriter Exch 


iT) beet. “i007 Chicago 


Monroe St. 








= 


wEW FOR wr er 


DUTCH KRAFT | 
WOOD FINISHING KITS’ 4 


Now, for the first time, you can have for your 
home shop the same wood finishes used by the 
leading furniture factories in Grand Rapids 
and throughout the country. Dutch Kraft 
Wood Finishing Kits give you complete 
assortments of necessary quality materials, 
especially prepared and assembied by leading 
experts for fine wood finishing.. You can do 
better work and you save money, because 
these kits save you from $1.65 to $7.64. Send 
trial order today for Kit No. 1, containing 
20 finishing items — stains, thinner, varnish, 
shellac, filler, wax, sandpaper, brushes, etc 
— regular $4.15 value for only $2.50 plus 
postage. Weight 12 pounds 


| THIS VALUABLE MANUAL FREE 


SENT TO YOU 


Considered the most practical and helpful guide on wood 
finishing ever prepared, this Dutch Kraft Manual 
containing helpful hints and practical suggestions -for 
your wood finishing sent FREE on request Write 
for your free copy today. Send check for Kit No. 1 


DUTCH KRAFT CORPORATION 
Subsidiary of Grand Rapids Varnish Cerperation 
Main Office and Factories: Grand Rapids, Mich. 

















ate 


ice 
that 


foi Sm . 


New low prices make this profitable welding serv- 


guaranteed to bring you quality welding business .. . extra 
profits will pay for welder without expense to you 

30 DAYS TRIAL — TERMS — PROFITS PAY FOR IT 
Extra earnings and savings possible with Hobart Welders make 
it easy to own without expense. i i 


HOBART BROS., Box P-98, TROY, OHIO 





available to everyone. Opens doors to big pay jobs 
carry real profit. Hobart welders are easier to operate, Rnater. 


rite for details 














































POPULAR SCIENCE-ON-THE-SCREEN 


IN SOUND AND COLOR 


Produced in Cinecolor by FAIRBANKS and CARLISLE 


with the cooperation of the editors of 








.. With the NEWS 
OF SCIENCE 
and INDUSTRY 


Popular Science Monthly 
353 Fourth Avenue @ New York, N. Y. 
Paste on penny post card and mail today) 


Please make double-sure that /atest release of Popu- 
lar Science-On-The-Screen appears at my local theatre. 


EE 06-962 50 kn tke s Kbedeeoaneswenens 
POPULAR SCIENCE MONTHLY pore 
SEE BF ee GREE «woo ec ncrncrccnsverecoeserss 
AT YOUR LOCAL THEATRE NAME OF THEATRE eee Pee eeeee ee eeeenne 
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eo} je Never before an oil like this — a super pene- 
o e \ } trant that’s faster than ordinary light oils and 
\\3 G ? congeals quickly into a full-bodied, lasting lubri- 
\ < py cant. No after flow; not affected by atmospheric tem- 
ty peratures. For hinges, locks, machines, motors, guns, reels, 
etc. Unique oiler delivers drop or stream 


Runs In...Will Not Run Out 


Try this amazing new Dripless Oil at once. See your dealer; 
if he can’t supply you, send 25 cents for 4-ounce oiler 


AMERICAN GREASE STICK CO., MUSKEGON, MICH. 


HANDY 40Z. REFILLABLE... . ==" 
.“CONTROLLED FLOW’ OILER. 










































Real Quality Tools 


Designed, manufactured and guaranteed by 
> eed Way, for 30 years leading manufacturers 
industrial drills, these are really fine tools, 
raheem designed, correct speeds, genuine 
high torque dril] motors. Small, handy, power- 
000 RPM—drill handles to 1/4’ in steel. 
Die cast handle and gear housing, 
$7.95. 20,000 RP M Tisinder with 
collets for 1/8’’ and 3/32’ arbors, 
equal in every way to grinders § 
costin several times $5.95 o. 
50 K T, both drill and grinder 
with & 5 acce posesee in steel carry- 
ing case $14.95. Complete line of 
accessories and drill press stand. 
Write for Circular. 
SPEEDWAY MFG. Co. 
1824 S. 52nd Ave., Cicero, Illinois 


10% to 40° 
ON LEWIS CASTINGS 


















SAV 


Thirty day, nation-wide sale on castings, semi- 
finished projects, and finished machine tools. Free 
B/P service. Write NOW for catalog and special 
discount sheet. 

LEWIS MACHINE TOOL CO 


San Francisco, California 


1625 Van Ness Ave. 








WUE ILES Cima 


Complete fittings and construction sets for all popular models. Sails, 








hulls and all fittings for model racing yachts. Send 20c (coin) for latest, 
Aj illustrated catalog. Shows hundreds of items you need 
A. J. Fisher, 1002-2 Etowah Ave., Royal Oak, Mich. 





TRAILER PARTS 


New catalog of trailer parts at bargain prices. Axles, 
straight, $4. Drop center axle, $7.50. Drop center axle 
undercarriage, $19.50, comple te less tires. Cable-con 
Sm noe brakes on axle, $15 extra. Electric brakes 
ices on request. Send for FREE C atalog today 





SHAMROCK TRAILER PARTS, 12317 Turner, DETROIT, MICHIGAN 
MYSTERIOUS ERECTORSCOPE 
Brings you sights so amazing you 


can scarcely believe your eyes. Write 


A.C.Gilbert Co., 2 Erector Square, New Haven,Conn. 








KIT CONTAINS: 

Torch, special alloy, 
flux, asbestos ,tub 
ing and at 
tachments 


00 


UM cleaner or smal! compressor all that's 
ed to operate “‘BRAZE -IT ree Folder on request. SATIS- 
Cc TION GUARANTEED. Send check or money order to 


RONALD ANDRUS PARK CIRCLE 


3 
WHITE PLAINS, N. Y. 









SRAZE- 'T AT HOME! No tanks needed to 
t a ‘“‘weld’’ as strong as unbroken piece by 
ing house gas. Virtually ALLOYS most metals 
1200° F! Repair band saws and drills quickly. (See 
ine POPULAR SCIENCE pg. 81 for methods.) Also 
del R. R. tracks, frogs, motor joints indlepenes le in metal 


aft and model work as well as general use. SAFE. Ordinary 
‘ ge G fy and VACUL 
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WITH THIS NEW PRINCIPLE* 





*% The electrified control of “keen -edged” 
rotary blades protected by an “eggshell thin’ 
cutting section of the sleeve—gives mastery in 
electric Shavemanship. 


ROTARY BLADES do the trick, 


whirling at a cutting action speed of 
250 times a second—automatic self- 
honing for future shaves. 


PROTECTIVE SLEEVE with a-2 way cut- 


ting section guides the hair and guards the skin. 
“Eggshell thin” section allows the blades to 
shave closely. 


H's tee writecinle of the thing ! 
YOUNG MEN — Keep your whiskers young 


with your Zephyr—the electric shaver that starts 
you right toward a future of easy shaving. 


ih 





ae 


TEST IT! 
Plug it in and shave — it’s really that 
simple—one try and you're convinced! 









ZEPHYR SHAVER CORPORATION 
92 Gold Street New York City COUPON 


Gentlemen: | am interested in finding out more shout your New 
Principle of Electric Shaving ( Enclosed, find check (_) money order 














}for____ Zephyr Rotary Shaver $—____ Please credit my dealer 
Dealer’ s Name —— ” 
City State _— 
My Name 
Street City State 





$10.38 








YOU CAN ACTUALLY HEAR THE WHISKERS FLY! 
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Get the Thrill 


With this 


of EXPERT 
and Better Tool — 


SANDING 


The Guild ander 


enjoy sanding 









w 


with the grain 


‘ 


FOR COMPLETE INFORMATION 


ano TRIAL OFFER 


aes GuildIool Company 


1700-10b NORTH SALINA STREET, SYRACUSE, NEW YORK 
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AllL-PURPOSE 


MOTO-TO00L 


Everyone who works with his hands—at 
heme shop, school, or profession can 
use the efficient, attractive Moto-Tool to 
ndvantage Grinds, drills, routs, carves, 
polishes all materials. Chuck uses 
o in seconds, jobs 



















mist tools 
that require hours of hard, hand 
work Safe thousands in use, 
Two fine models. No. 1 weighs 
6 oz about 20.000) ropom. 
No. 2 weighs 13 oz about 
25.000 rpm. Order on 10 
Model | day mon mack trial, or 
$9 85 postpaid send for free booklet. 

10 Day Trial DREMEL MFG. CO. 
1134 CT Racine, Wis. 


Don't Drive WRONG ROAD Ss! 


Hlow often = hay you found . 
yourself on the: wrong road? 
You know how annoying it is 
to retrace Vour way When you 
are in a hurry. The Hull Auto 
Compass always shows the direction of travel, 
saving you miles, money, worries and delays. 
Only $2.95 at your dealer. Two-piece model $1.95 
Write for circular 


Hull Mfg. Co., P.O. Box 246-E6, Warren, Ohio 


UILD THE SARK 


OF THE FAMOUS CLIPPER SHIP 


Everything .. including CARVED 
WOOD HULLS, Printed: Balsa 

















Decks Cost-Metal: Life 
boots, Anchors, Bitts, Steering 
Wheel, Choins Masts, Spars, 


pace penton 


Rigging. Cement, Colored 
Locquer — Full-Size Plans and 
Instructions 








Send tor Coteiog all idecl's new Models 109 
pies 15¢ IDEAL AEROPL & SUPPLY COMPANY, INC. 
postage 28 West 19th Street, New York 








ELIMINATE FORD BRAKE TROUBLES, 
Chatter, fade-out, adjusting, etc. with 
SIMPLEX FLOATING WEDGES 


A set of four, one for each wheel 
for $1.25. All models, 1928-1938 
Send for circular. 


SIMPLEX WEDGE EXCHANGE, 615 Jefferson Street, Ottawa, III. 











Print YourOwn.-Ij 


Cards, Stationery, Advertising, Labels, Circulars, 
tags, etc. Save money and time. Sold direct from 
factory only. Junior outfit $* 25 Se nior $17 and up, 
Do popularraised printing! ikeer 4 aving. Pays foritsel 
in a short time. EF ney rules se rite tor free catalog 
of outfits and all_details KEL SEY 
PRESSES A-33 ‘Meriden, Conn. 















TLE GRANDFATI IER CLOCK, 





the simp! ensible Re a i ao Ba 54 as thousands have ME ee 
PI ANSand « ixty pict berth ing many fine 
chime and electric m ‘ wing nine ‘beautiful ‘grandtather | ' 





nd electric mover 
Kuempel Chime Clock Co. Clock h Geadqsestane, Bidg. A-1, Guttenberg, lowa | 











EW—SENSATIONAL— 
KEVLESSNELeCT RIC. GAS TANK LOCK. 
THIEV ES — PROTECTS YOu R C mee "IMP ROVES. iTS APPE AR: ANCE 


Exclusive territory grants «« Write immediately to, 


SNAP-UP GAS “CAP ‘co., Ashiand, Ky. 
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PROOF THAT EVERY CAR IS THREE-CARS-IN-ONE 








THE THREE GRADES OF GASOLINE SOLD TODAY 
GIVE MODERN CARS A TRIPLE PERSONALITY 


THEY CAME AND SAW. At the Ethyl Motor 
Clinic popular makes of cars were run on the three 
grades of gasoline sold today. The entire audience 
saw the results projected on a large screen. This 
test, and others, definitely proved that modern 
cars have three grades of performance. 


Automobile mechanics tell us that it’s the car owner 
*‘who doesn’t know what it’s all about”’ that runsinto 
the most trouble. Fortunately, the basic facts about 
what a man can expect from his car on each of the 
three grades of gasoline are so simple that you can 
easily understand them. Here they are: 


Good performance Best performance 


with ‘‘regular’’ gasoline with gasoline containing ‘‘ETHYL’’ 


Poor performance 


with ‘‘low-grade’’ gasoline 


There is no anti-knock 
fluid (containing tetra- 
ethyl lead) in“ low grade” 
gasoline. Power is lost 
becausethe spark must 
be retarded by your 
car dealer to prevent 
“knock” or “ping.” 


Mostregular gasoline has 
initanti-knock fluid(con- 
taining tetraethyl lead). 
The spark can be consid- 
erably advanced for more 
power without “knock” 
or “ping.” 


Gas “with ETHYL” is 
highestinall-roundqual- 
ity. It has enough anti- 
knock fluid (containing 
tetraethyl lead) to let the 
spark be fully advanced 
for maximum power 
and economy without 
“knock” or “ ping.” 


ETHYL GASOLINE CORPORATION, manufacturer of anti-knock fluids used by oil companies to improve gasoline 
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* Joins the McCall battery of presses 
to print the new POPULAR SCIENCE 


“A machine of flame and ice’—was the color- This new press designed and built especially 
ful description given the world’s largest, for the POPULAR SCIENCE PUBLISHING 
fastest magazine printing press when first it COMPANY joins the far-flung battery of 
went into action at the great McCall Plant presses from which pours the wealth of educa- 
in Dayton, Ohio. Flame at high temperature tion and entertainment the McCall plant in 
plays on the just-printed swift moving paper; ane brea i Mss 
cooling cylinders cold as ice bring the paper's Dayton brings to America. Magazines of the 
temperature back to normal. Were the new widest possible range of interests, magazines 
POPULAR SCIENCE printed endwise, ap- that serve the social and cultural needs of 
proximately 300 miles of pages would pass millions of men and women are printed here 
through in one hour! under one great roof. 


f 


RAVE ook} M°CALLS (4+. ly 


r 
DP ) cccna 
ae, | onl 
oS Louse 
aw 


THESE GREAT MAGAZINES ARE PRINTED 
AT THE MSCALL PLANT IN DAYTON, O. 


McCall Corporation, 230 Park Ave., New York 
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No other Shaver even claims to havea 


shearing head better than the Schick 





The thousandth shave with a 
SCHICK is better than the first 


@ All blades, and some kinds of shavers, grow 
worse with each succeeding shave unless 
sharpened or renewed. The Schick Shaver 
actually improves in shaving quality every 
day through its long life. The two cutters 
“work themselves in” to each other. 

The day before it eventually wears out, the Schick 
will give its best shave. Countless letters from 
Schick users tell us of years of service with indi- 
vidual shavers recording more than 3000 shaves and 
still good for more unnumbered shaves. 

Schick is greatly improved 
Schick was the first electric shaver on the market. It 
was designed by the genius of Colonel Schick. Prac- 
tically every modern device for mechanical shaving 
has “borrowed” from Schick’s teaching. In devel- 
oping shavers, Schick is still years ahead of others. 

Each month sees the Schick motor gain in power, 
speed and dependability. The present Schick shear- 
ing head is unsurpassed for mechanical precision 
and shaving efficiency. 


Schick left this priceless heritage 
He visualized perfection in shaving and pointed out 


OCTOBER, 1938 


the ways that led to it. Following out his ideas, ex- 
ploring them further in our engineering laboratories 
each day, proves the truth of Schick principles and 
enables us to make a better shaver than any we have 
ever seen. And the ultimate ends Schick saw— 
quick, close shaves in sheer comfort without injury 
to the skin, and the most economical way to shave 
are so nearly attained, that we challenge the world 
to produce a better shaver than the Schick. 

An authorized Schick Dealer will tell you 
He will explain how the Schick will shave your beard 
no matter how tough the skin or how thick the beard. 
Go today. Do not postpone the comfort, convenience 
and economy of Schick shaving. Only with the 
Schick do you get all the benefits of electric shaving. 


FIZ 50 110 volts, AC and DC 
Also made for 6 or 32 volts 
SCHICK DRY SHAVER, INC., STAMFORD, CONN. 
Western Distributor: Edises, Inc., San Francisco 


In Canada: distributed by Canadian General Electric Co. Limited 


SCHICh @ SHAVER 


Schick Dry Shaver, Inc., has no connection with the Magazine Kepeat- 
ing Razor Co., which manufactures and sells the Schick Injector Razor. 
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85" 


Less Motor Drive 
Sold on Easy Pay- 


ments as Low as 
$5.00 a Month for 
12tol8 months. 


SOUTH BEND 
BACK-GEARED 
SCREW-CUTTING 
PRECISION LATHE 


This 9-inch South 
Bend Lathe used by: 


MANUFACTURERS 
TOOL ROOMS 
LABORATORIES 
MACHINE SHOPS 


~Automotive 
—Electrical 
~—Gun Smiths 


U.S. GOVERNMENT 

SCHOOLS 

HOME WORK 
SHOPS 

INVENTORS 


The9’ x3’ South Bend 
Precision Lathe does 
these operations: 


TURNS—BORES 
—CUTS SCREW 
THREADS—FACES 
~—DOES MILLING, 
CHUCKING, REAM- 
ING, DRILLING, 
FILING AND HUN.- 
DREDS OF OPERA- 
TIONS IN STEEL, 
TRON AND OTHER 
METALS. * 


There are 5 sizes of 
South Bend Lathes— 
9”, 11”, 13”, 18” and 
16” swing with bed 
lengths 3’ to 12’. In 
motor or counter- 
shaft drives. Priced 
$85 to $1500. 


menti 


EMPLOYED IN EVERY 
INDUSTRY FOR THE 


Finest 


METAL WORKING JOBS 


No. 415-YA, 914” swing by 3’ bed Workshop Bench Lathe with 


Horizontal Motor Drive, 


h.p. Reversing Motor, Switch, Belts 
and Adjustable Belt ee cccmaall $117.00 
($15 Down—$7 Monthly for 18 Months) 


HE design and construction of the 

9-inch Workshop Lathe guaran- 
tees doing jobs to the most exacting 
specifications. Workmanship and 
materials are of the highest stand- 
ards that only our 32 years of manu- 
facturing fine precision lathes can 
furnish. Used by every industry in 
the United States and abroad—the 
9-inch Workshop Lathe is proving a 
profitable and productive investment. 


Features: Precision Lead Screw for 
screw threads 4 to 112 per inch, Ball 
Thrust Bearing on spindle, Auto- 
matic Longitudinal Screw Feed, 
Twin Gear Reverse to Lead Screw, 
34” spindle hole taking collets up to 
Y%", Takes 38 attachments for mill- 
ing, grinding, draw-in collet chuck 
work, taper work, and other jobs. 


SOUTH BEND LATHE WORKS 
827 E. Madison St., South Bend, Ind., U.S.A. 
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LATHES ARE STOCKED IN PRINCIPAL CITIES 


he Mac Renate Mac 


Send Coupon 


FOR THESE BOOKS 


New edition ‘“‘How to Run 
a Lathe’’—with 128 pages, 
and over 350 illustrations on 
lathe operation. 1,500,000 
Cal 1910 copies of this book in use. 
i Voell Ma oe dlig saad 153 ata 
«Yorks New York The A.C. C lby Machinery Company, Inc. 183 C S de Fives the 9-inch Lathe 
elpt > W. B. Rapp Machinery Company, Inc., 132 North Third Stre escribes the 9-inch Lathe 
The Portland Machinery Company, Inc., 208 So. West First Avenu . 4’, and 414’ 
le Sdlaad--Glaeane 7 stdin” Son Co, Ir 17 5 

ee ae a eee ee, ee a hed lengths, and 8 drives. 

ee ee oe 2 

The achine ry Company I 


hinery Company, Inc., 36 Oliver Str 

hinery & Equipment 7:21 U 
hinery Company, 541 West Washir gton Be 

y olds Machinery Company, In at 34 East 22nd ree 
Sales and Supply Company, Ir 2124 Main Street 
wpe wong noes Digs eomgy 1901 Ar spahoe Street 


jeport, Conn.—A. C. Bis Ma 


Boston, Massachusettse—T 
Br 
( 
r 


les & Dav ies Machinery Company, In 


y Company, |! 
achinery Cc Erie Biv d.E and § Town 
Tool & Supply Company, 215-219 East F 


SOUTH BEND LATHE WORKS, 

827 E. Madison St., South Bend, Ind., U.S.A. 
© No. 34LB, “ How to Run a Lathe,”’ 25¢ 
O No. 46, 9” Workshop Catalog, Free 
0 Easy Payment Plan 


SOUTH BEND (Precision LATHES 


ee 


antenna 
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—the greatest mystery of 
the Universe—the most 
intimate, most precious gift in 
the world—the unseen force that 
raakes you breathe and work and 
love—what do you know about it? 
An amazing new book—THE 
MIRACLE OF LIFE—has just been 
published in America, It revea's, for 
the first time, in plain language and 
pictures, all that modern = science 
knows about the eternal riddle of life 
—its many forms and manifestations; 
its beginning, its development and 
destiny. Reading it, you will see as 
clearly as in a mirror the machinery 
of your body and brain—the way it 
works—how it was created—how it 
controls your conduct and emotions. 
And along with these vital revela- 
tions that intimately concern your 
self, you will learn about the wonde-s 
of life around you; about the amazing 
family “instincts” of the animal 
world and the marvels of a'l Nature. 
uch of this knowledge has remained 
a closed book to the general public 
up to this very day! 


To own The Miracle of Lite is to 
possess the key to a thousand per 
sonal questions about yvourse/f; but 
‘more than that, you will have in vour 


READ THESE AMAZING REVELATIONS IN 
“THE MIRACLE OF LIFE” 


The Maxie Life Force Chemical & Mechani- 
eal Wonders of Your 
Body 

Wonders of Animal 
Courtship 

Hiow Life Crawled Out 

Wonders of Adoles of the Sea 
cence and Growth Lives and Courtships 

of Primitive Mon 

sters 


Mystery of Male and 
Female 

Miracle of Love & 
Courtship 


Glands That) Govern 


Personality 
Wonders of Insect Life 
Problems of Marriage 


Miracle of Birth 
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RACLE OF LiF 


‘Secrets uf Life self Mls Werrcler and. Mbys tery Eyplesined 


ed fi nm oppos 


js one of the most important 
wledge books of our time, repre- 
ing the latest findings of scientific 
rch and the lengthy labors of 
ished editor-authorities, art- 
ar‘! photographers who spared 

t to make everything in this 
.¢ ystal-clear. 


HY MIRACLE OF LIFE con- 
r 500 expensive illustrations, 
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over 200,000 words and nearly 500 
pages. It is bound in de luxe moroc- 
co-grained cloth, with title stamped 
in gilt. Its size, 10 by 7% inches, is 
almost 50% greater than that of the 
average book. Judged by ordinary 
standards, this book should sell for 
$10.00. But it is not for sale. It is 
yours FREE—a gift to you from the 
Literary Guild of America if you ac- 
cept the special membership offer 
outlined below. 


ON 


- ond enjoy the privilege of getting important new 
2.50 to $5.00 books, whenever you want them, for only $2 


'BERS are required to buy 
four selections a year in 
to enjoy all the features of 
i, service. 
i e Literary Guild selects for you 
conth the outstanding new 
om the forthcoming lists of 
ling publishers—fiction or 
n. 


_— 


ks Sent on Approval 
h the publisher’s edition 
1m $2.50 to $5.00, if bought 
lly in the stores, Guild 
pay only $2.00 for these 
ks, in handsome Guild edi- 
cially designed for mem- 


bers. Guild selections are delivered 
to members, on approval, the same 
day the publisher’s edition is placed 
on sale. 

Magazine "WINGS" Free Every 

Month 

Guild members receive free each 
month a copy of the famous Guild 
magazine WINGS, which contains, 
among other features, articles about 
the current selection and its author, 
and includes a special contribution 
by the author. WINGS is an inval- 
uable guide to all important current 
reading, for each month it reviews 
about 30 new books. 


Name 
Address 
City... 


Occupation 


APPROVAL 


MAIL THIS 
FREE “‘The Miracle of Life’ 


THE LITERARY GUILD OF aca. Dept. 
9 Rockefeller Plaza, New York, N 


Please enroll me as a member of tne ‘Sie Guild and send 
me a free copy of The Miracle of Life. 
each month the Guild magazine WINGS and all other member- 
ship privileges. 
cancel my membership I may do so by returning this book. 
Otherwise it is understood that I will purchase a minimum of 
four selections of my choice 
the higher retail prices) within a year. 


Canadian Subscribers write direct to the Literary Guild in Canada, 


arly SOO Pages - 200 000 Words - Over 500 Pictures 


WINGS also contains an advance de- 
scription of the book to be selected the 
following month. If you feel you do 
not want that book, you merely notify 
the Guild not to send it when the 
time comes. 


Guild members are not required to 
purchase a book every month. As few 
as four selections within a year keeps 
your membership in force. 


Free Bonus Books Twice a Year 


Members who purchase four Guild se- 
lections within the six-month period be- 
tween January and June, or July and 
December, are rewarded with a free 
Bonus Book worth $3.00 or more. Full 
details of this popular plan will be sent 
you upon enrollment. 


JOIN NOW—ON APPROVAL 


“The Miracle of Life” Will Come 
to You at Once—FREE 


The Guild Service starts as soon as you 
mail the coupon. ‘“‘The Miracle of Life’’ will 
be sent to you immediately. Send no money 
—just the coupon. Accept Guild membership 
on approval. When you join, you agree only 
to take a minimum of four Guild selections 
within a year, for which you pay $2.00 each, 
regardless of the higher retail price. 


LITERARY GUILD OF AMERICA 
Dept. 11 P.S.M., 9 Rockefeller Plaza, N. Y. 





COUPON TODAY 


11 P.S.M. 


am also to receive free 


If after examining The Miracle of Life I wish to 


at only $2.00 each (regardless of 


State 


§ Yonge St., Toronto, Canada 
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\NNOUNCING THE BIG 
VEW 1959 PLYMOUTH 


it ’ 4 Fb GLAMOROUS NEW DISTINCTION IN STYLING... Longer Wheel- 
5, Beailfa' bn Wont Celie 
/ 
lb a 








base... New High-Torque Engine Performance... Perfected Re- 
d Cul” mote Control Shifting... New Auto-Mesh Transmission... New 
Amola Steel Coil Springs... New “Safety Signal” Speedometer. 





NOW ON DISPLAY 
NEW “BOADKING” 
NEW “DE LUXE” 


W READY for you to see, 
\ the most exciting auto- 
les the low-pric e field 
ever known the bril- 
new 1939 Plymouths! 
yest surprise is Plym- 
s magnificent new styl- 
amazing extra room... 
ious new upholstery. 
1 with Plymouth’s new 
la Steel Coil Springs and 
oved Airplane-ty pe 
. Absorbers, you get an 
naly smooth, soft ride 
n the roughest roads 
nouth’s new High- 
e engine performances 
rill you. Yet the 1939 
ith is more economical 


ver before. 


this great car tos ° “ ~ : $ 
— wr today. . a em ir cS ee 
PHE GLAMOROUS NEW 1939 PLYMOUTH! Experienc 


e the new smoothness of its improved Floating Power en 
Line mountings, its casier-acting hydraulic brakes. See it today 


t biggest “value pack- 
er offered in the low- 
e field! 


on display at your nearby Plymouth dealer! 








SO BEAUTIFUL you won't believe 
it's a low-priced car. Completely 
rust-proofed all-steel body 


REMOTE Control Gear Shifting THE FINEST front springing de- 
sign Amola Steel Coil Springs 
Rives a wonderful new ride. 


pi YMOUTH BUI LDS PRICED WITH THE LOWEST— EASY TO BUY 
ad 


Your present car will probably represent a large proportion of Plymouth's 
low delivered price...with the balance in surprisingly low monthly instal- 


ments. Make a point of driving this great new Plymouth before you buy 
any car today. See your nearby Plymouth dealer. PLYMOUTH DIVISION 
OF CHRYSLER CORPORATION, Detroit, Michigan 
— 


TUNE IN MAJOR BOWES’ AMATEUR HOUR, C.B.S. NETWORK, THURS., 9-10 P.M., E.S.T. 


with Auto-Mesh Transmission, 
standard on De Luxe models 
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THE VOICE WITH 


A 


NORTH 


it may carry the salty twang of 
New England or the soft ac- 
ents of the South. 

It may be swift and clipped 

n the New York manner or 
ull of the rolling r’s in the 
tvle of the West. 

But wherever you hear it, it 
ill be friendly, courteous, and 
licient. 

It’s the all-American voice 
f the Bell Telephone operator 
“The Voice with a Smile.” 
The entire Bell System seeks 


» serve you quickly, capably 


id in the spirit of a friend. 


BELL 
TELEPHONE 
SYSTEM 
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Suppose your 
home;should 
burn TONIGHT! 


Senoainene Inventory Booklet 


Your fire insurance policy states that 
if there is a fire on your premises you 

“shall furnish a complete inventory 
of the destroyed, damaged and un- 
damaged property.” 

Has it occurred to you how diffi- 
cult it would be to prepare such a 
list after a fire? Many items would 
undoubtedly be forgotten until after 
your claim was paid and you signed 
a releasel 

Make this listing before the fire 
occurs. And ‘since you don’t know 
how soon it will come, do it as soon 
as possible. 

To make it easy for you, we offer 
you a special booklet for listing your 
possessions. It points out items most 
frequently overlooked. Write for 
yours now. 


THE AMERI 
INSURAN 
GROUP 


om | NEWARK, NEW JERSEY 


CAN 
CE 
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Tue American INsuRANCE Group 
15 Washington St., (Dept. 1113) 
Ne we ark, © | 
Without charge or obligation, 
pleasc send me your Household 
Inventory Booklet. 
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THIS COMPLETE, SIMPLE, PRACTICAL COURSE 
FOR SELF-INSTRUCTION WILL QUICKLY GIVE YOU 


A Complete Mastery oj 
MATHEMATICS 


Prepare now to advance your- 
self to an important job by 
Mathematics Training. 
y™ Mathematics is the founda- 
F tion of all mechanical and 
scientific work, and of all 
business or industry based 


on science. Without this essen- 
tial knowledge even the most 





capable man is left behind while 
others forge ahead to better 
jobs, bigger contracts, more 
money. You need mathematics 
to solve technical problems and 
to improve, speed up and check 
on your work and the work of 
others. 

Now you can learn mathemat- 
ics by an easy, inexpensive and 
time-saving method. A very sim- 
ple and extremely interesting 
course in book form has been pre- 
pared for you by an expert who 
has devoted a lifetime to teach- 
ing practical men the funda- 
mentals of this important subject. 


MATHEMATICS 
FOR SELF-STUDY 


By J. E. Thompson, B.S., A.M., 
Dept. of Mathematics, 
Pratt Institute 
These books start right from the 
. beginning with a review of arith 
metic that gives you all special 








A Complete short-cuts and trick methods that 
Course and suve countless hours of your time. 

Then they go right into higher 
Reference mathematics and show you how 


Library in simple it is when an expert ex 


plains it for you. In no time at 
S Volumes all you will be tackling with ease 


Arithmetic the most difficult questions on this 
Algebra subject. 

,eometry 9 
rrigonometry J An Expert s 
alculus Simplified Meth is 


98 Pages Illustrated Mr. Thompson, the author of these 

books, has had many years’ expe 

- rience in mathematical training. 
presents each practical method and problem in the 
rest, simplest way. He gets right down to the kind of 
rmation that you need in your daily work. 


Send No Money—Mail This Coupon 
for FREE EXAMINATION 


, ». Van Nostrand Co., Inc., 250 Fourth Ave., New York | 











. MATHEMATICS FOR SELF-STUDY 
10 da I either return the book ' $0 ‘ 
. ‘ ’ ¢ 1 
nt and $2.00 per! r 3 mont te €X ° 
| $.M. 11-38) , 
i . 
' ' 
' r . 
' ' 
' 1 St ‘ 
, ' 
* ' 
! 
: ! 
' FOR FREE CATALOG of best books of p ; 
' i technical information, check here. If 
lathematics for Self-Study cr graph al ° 
bi SSM MEE a ae ae ae a wo Owe ol 
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New Edition 


Thoroughly revised—greatly enlarged—of- 
fering a wealth of new up-to-the-minute 
information 


THE 
RADIO 
MANUAL 


Here’s the only complete 
Handbook for students, ama- 
teurs, operators, and inspec- 
tors. It covers the entire 
field of radio in 1,000 pages 
with hundreds of illustra- 
tions and diagrams. It is 
actually a complete course 










of training in radio opera- 
tion and a complete refer- 
ence book for everyone in 
the field. It gives instantly 
the answer to every ques- 
tion about principles, methods, 
and apparatus of radio transmitting 
and receiving. 


New 1938 Edition 


Covers in full detail the Electron 
Tube—Vacuum Tube Amplifiers and Oscillators— 
Modulation and Modulation Analysis—Microphones 
—Radio and Audio Frequency Measurements—An- 
tenna Resistance Measurements—Latest Broadcast 
Transmitters with installations, adjustments, opera- 
tion, and maintenance instructions—Latest Marine 
Radiotelegraph Transmitters and Receivers—Duties 
of Ground Station Radio Operators—Theory, Opera- 
tion and Use of Radio Range and Marker Beacons 
(localizers) Landing Beams including Lorenz System 
of Instrument Landing—Radio Direction Finder—the 
two U.S. Auto Alarms approved by the F. C. C.— 
Ultra-high Frequency Police Transmitters and Receivers 
All Important Radio Provisions of the Communications 
Act of 1934 as amended effective 1937 —-Rules and Regu 
lations of F.C.C.—General Radio Regulations Governing 
Distress Signals, et« 
rhis is just a hint of the vast amount of information 
packed into this great book. It is essential to every 
student, operator, and inspector. 
The author, G. E. Sterling. is Assistant Chief, Field 
Section, Engineering Dept., Federal Communications Com 
mission. The book is bound in durable flexible Fabrikoid. 


EXAMINE THIS BOOK FREE 


Send No Money—Mail This Coupon 


- = 
D. VAN NOSTRAND CO., 250 Fourth Ave., New York 
Send me on appr THE pd 





' 
RADIO MANUAL. Within la ' 
i I receive tt k ‘ eturn it and owe nothing. If I ' 
! keep it, I will send you $2.00 f payment and I will pay $2.00 6 
i monthly thereafter for 2 mont! $6.00 in all liscount f ry 
' (P.S.M. 11-38 ‘ 
' ' 
’ Nat ' 
a. | 
' oe ‘ 
, * { 
* Reference i 
ers i 
. i 
' FOR FREE CATALOG of best |} k f practical instruc ‘ 
' tion and technica nformat heck her If you do not want ' 
The Radio Manual «1 it paragraph above 
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HEY__ BUDDY, GIVE ME A PUSH 
..» MY BATTERYS GONE DEAD! 


zr ERY 
DON’T LET WINTER BATT 
TROUBLES TAKE THE JOY 
OUT OF LIFE! 


NEW-TYPE BATTERY 
GUARANTEED AS LONG 
AS YOU OWN YOUR CAR! 


@ IT’S A FACT! No matter how long you own 
your car—no matter how far you drive it—if the 
Goodrich Kathanode Electro-Pak* you buy fails 
to give satisfactory service in that car, The B. F. 
Goodrich Company will replace it, without charge, 
as clearly stated in the written guarantee. 

If you want to save plenty of battery grief and 
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Holding Drills in a Chuck..... 

3ench Drill Mounted in Vise. 
Tape Protects Clock from Dust..... 
Tool Combination Saves Time 

Use of Seamless Tubing..... ; 

How to Determine a Drill Size. 
Blanking Dies Made from Steel 
Long End Mill Tapered at Back 

Drill to Eliminate Reaming 

A Warning for Lathe Hands.. 

Do Your Own Brazing Operations 
Torch Hardening for Large Gears 
Classes of Ground-Thread Taps.......... 


expense this winter ... next winter and for years When to Use Carbon-Steel Reamers... 
to come, have your Goodrich Tire and Battery 


Dealer or Goodrich Silvertown Store put this super- 


powered Goodrich Kathanode 
Electro-Pak—with its Power- EXCLUSive 
Saving Top Cover and special POWER. 
spun glass mat construction — SAVING 


in your car today. 


MODEL MAKING 


Old-Time Six-Pounder in Battery 
Realistic Life Preservers. 

Needle Threader Aids Rigging.......... 
Mercury-Switch Train Control......... 
teversing Switch for Locomotive 


Yes! Your old 


battery is worth Tests Demonstrate Science Laws 
money er Easy Experiments with Alcohol a 
o How to Measure Without Weights...... 
Alcohol Test Produces Iodoform 
Microscopic Life in a Leaf 


HOME LABORATORY 


To make it easier for you 
to enjoy quicker starts 
with this new Goodrich 
Kathanode Electro-Pak 
right now, your Goodrich 





dealer will give you a 
liberal trade-in allow- 
ance on your old battery. 


next month ... 
Christmas Craftwork 


FIVE pages of easily made Christmas- 
gift novelties with natural-color photos, 
drawings, and complete instructions will 
be among the many features of the De- 
cember Home Workshop. These distinc- 
tive craftwork projects are the cream of 
hundreds of designs, 


* Made under the Kathanode patent. 


Cet off to a Hlying Start with a 


ATIYixi ewe 


KATHANODE 
HlectroPak BATTERY 


ition POPULAR SCIENCE MONTHLY when writing to adve 





POPULAR SCIENCE 





brother, they go together!” 


@ “I work in the shop every day. And a couple of hours every evening, I 
study. Study what? I don’t mind telling you an I. C. S. Course! Take it 
from me, shop practice and home study go together. When you combine 
them, you’re headed for more pay and a brighter future!” 


The International Correspondence Schools are proud that over 600 American 


schools, colleges and universities use textbooks prepared by the I. C. S.! And 
I. C.S. instruction is a personal relationship between student and instructor. The 


coupon will bring you detailed information. 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
BOX 7646-J, SCRANTON, PENNA. 
«K 


Without cost or obligation, please send me a copy of your booklet, “Who Wins and 
Why,” and full particulars about the subject before which I have marked X: 

TECHNICAL AND INDUSTRIAL COURSES 

il Worker Commercial Refrigeratior 
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A RADIO 


ANY MAKE 
50,575 A WEEK 


Est. 
The man who has 
directed the home 
study training of 
more men for the 
Radio Industry 
than any other 
man in America. 
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Read How | Train You at Home 


NTHLY 


Mail the Coupon Below 


Radio offers you many opportunities for well-paying 
spare time and full time jobs. You don’t have to 
give up your present job, leave home or spend a lot 
of money to become a Radio Expert. I’m so sure I can 
train you at home for a good Radio job that I agree 
in writing to refund every penny you pay me if you 
are not satisfied with my training when you finish. 


Get Ready Now for Jobs Like These 


Radio broadcasting stations employ engineers, operators, 
station managers and pay up to $5,000 a year. Fixing 
Radio sets in spare time pays many $200 to $500 a year— 
full time jobs with Radio jobbers, manufacturers and deal- 
ers as much as $30, $50, $75 a week. Many Radio Experts 
open full or part time Radio sales and repair businesses. 
Radio manufacturers and jobbers employ testers, inspec- 
tors, foremen, engineers, servicemen, and pay up to $6,000 
a year. Automobile, police, aviation, commercial Radio, 
loud speaker systems a.e newer fields offering good oppor- 
tunities now and for the future. Television promises to 
open many good jobs soon. Men I trained have good jobs 
in these branches of Radio. Read how they got their jobs. 
Mail coupon. 


Why Many Radio Experts Make 
$30, $50, $75 a Week 

Radio is young—yet it’s one of our large industries. More 
than 28,000,000 homes have one or more Radios. There 
are more Radios than telephones. Every year millions of 
Radios get out of date and are replaced. Millions more 
need new tubes, repairs. Over $50,000,000 are spent every 
year for Radio repairs alone. Over 5,000,000 auto Radios 
are in use; more are being sold every day, offering mor« 
profit-making opportunities for Radio experts. And RA- 
DIO IS STILL YOUNG, GROWING, expanding into new 
fields. The few hundred $30, $50, $75 a week jobs of 2 

years ago have grown to thousands. Yes, Radio offers oj 

portunities—now and for the future! 


Many Make $5, $10, $15 a Week Extra 
in Spare Time While Learning 


The day you enroll, in addition to our regular Course, I 
start sending Extra Money Job Sheets, show you how to 
do Radio repair jobs. Throughout your training I send 
plans and directions that made good spare time money- 
$200 to $500—for hundreds, while learning. I send you 
special Radio equipment to conduct experiments, build 
circuits. This 50-50 method of training makes learning at 
home easy, fascinating, practical. 


THE TESTED WAY TO 
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SET SERVICING. Spare time set servicing pays many 
$5, $10, $15 a week extra while learning. Full time 
servicing pays as much as $30, $50, $75 a week. 


BROADCAST- 
ING STATIONS. 
Employ managers 
engineers, oper- 
ators, installation 


Il Also Give You This and maintenance 


2 se ‘ men for fascinating 
Professional Servicing Se ote ond meee te 
Instrument ie | $5,000 a year 
Here is the instrument every Radio 
xpert needs and wants—an All- 
Wave, All-Purpose, Set Servicing 
Instrument. It contains everything 
cessary to measure A.C. and D.C. 


iItages and current: to test tubes : LOUD SPEAKER 
, SYSTEMS. Building 





sistance; adjust and align any set, old or new. It satisfies . , ; 
“— f . | +s Lied installing, servicing and 
) eds 1 »<S se oO > or: = 

Ir nee lor prole ona ervicing aiter you graduate . F operating public ad- 


in help you make extra money fixing sets while training. i ” ; dress systems is another 
- * a growing field for men 
Find Out What Radio Offers You ; well trained in Radio 
t Today. Mail the coupon now for “Rich Rewards in Ra- fF AUTOMOBILE 
o.”’ It’s free to any fellow over 16 years old. It points out ; f RADIO. Another new 
tadio’s spare time and full time opportunities and those Radio field—selling, in 
" . ai ‘ F ” E stalling, servicing. One 
ymirg in Television; tells about my training in Radio and 4 cities ae mare ante 
elevision; shows you letters from men I trained, telling ‘ owners will install rad 


hat they are doing and earning. Find out what Radio offers eae f sets within the next 
4 aa i ef S year. 

Ol MAIL COUPON in an envelope, or paste on a post- 7 a! af te 

rda—NOW! 


E. SMITH. President METL this Ke) get 64 page efoto) 4 FREE 


ept. BMP3. 
National Radio Institute 
Yashington, D. C. 2 


J. E. SMITH, President, Dept. 8MP3 

National Radio Institute, Washington, D. C. 

Dear Mr. Smith: Without obligating me, send “Rich Rewards in Radio,” 
which points out the spare time and full time opportunities in Radio and 
explains your 50-50 method of training men at home in spare time to become 
Radio Experts. (Please Write Plainly.) 


NAME 


Ti3h13-07\a 
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Raking Them Over the Coals 
ls the American Way 


You have to give that fellow Mussolini credit 
he does have some good ideas. That stunt 
of making government 
officials jump through 
fire and over fences of 
bayonets is one of the 
greatest pieces of states- 
manship that I have 
heard about lately. I 
think a little bayonet- 
diving would be a fine 
thing for some of our 
politicians over here— 
provided, of course, you 
made sure that the bay- 
onets were high, not to 
mention sharp, enough.—A.L., Burlington, Vt. 


THAT'S WHY THE CIRCUS 
FOLDED UP! ALL TWE 
PERFORMERS ARE GOING 
INTO POLITICS — 





Critic of Critics 
Doesn‘t Like Wet Blankets 


IT STRIKES me that C.W.S. must be quite a 
wet blanket to take the trouble to write such 
a biting letter in reply to E.P.E.’s suggestion 
concerning the hobo accommodations on the 
new streamliners, which was obviously written 
in a light vein. Or maybe C.W5S. is one of 
those “economic royalists” we hear about. To 
Mrs. I.C., of San Jose, Calif., I extend my 
heartiest congratulations because of her ex- 
cellent defense of the dirigible. However, I do 
think that she is much too cold-blooded in her 
brief remarks on the lives “lost” which create 
much grief among the families concerned.— 
_J.C.A., Greenwich, Conn. 


Sign Language for Motorists 
Wins Reader’s Approval 


THAT’s a good idea—the driver who put a 
sign on the rear of his car to inform other 
motorists that he was breaking in a new motor 
and that they should go 
ahead and pass him. I 
think the scheme could 
be adapted to many 
other conditions met 
with on the foad. For 
example, a petter’s car 
could carry the legend, 
“One-arm driver: keep 
clear.” The motorist 
with a_skinful could 
warn following cars, 
“T’'ve had one too many: 
pass at your own risk.” 
The roadhog’s jaloppy could be tagged, “I’m 
taking my half of the road—in the middle.” 
Such a plan would make the highways safer 
for us all.—E.L.McN., Albany, N.Y. 


HERE'S ANOTHER ONE! 
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Does the Bearing Slip or Roll? 
Who Knows the Answer? 


As A steady reader, I have no complaints to 
make about your fine magazine. I especially 
like your “Readers Say” department, and 
spend many pleasant minutes over the letters. 
But now I would like to submit one which I 
hope will get many replies. I have encountered 
a roller bearing that has me stumped. The 
rollers are of the barrel type with ends of a 
smaller circumference than the middles. It 
seems to me that as the bearings roll along 
in their races or troughs, 


the middles must travel SSSy aa See 
farther than the ends [ 4 BEARING > - 
during each revolution. a... we 
Therefore, there must SHAFT _, 


be some slippage some 
place. I have asked 
several people about it, WSs 
and they say that there 

is positively no slippage. 

Now who is right? Is 

there, or isn’t there ?— 

G.L., Mariposa, Calif. 


With That Crashproof Plane, 
Why Have a Superhighway? 


IT WAS surprising to see so little comment 
from readers on the “Highways of the Future” 
article. Here’s mine. In describing one’s 
journey on the highway of 1988, the article 
states, “perhaps you arrived at the trans- 
continental highway by plane.” If so, why 
not stay in the plane and make the trans- 
continental journey at 200 miles an hour or 
more, instead of changing to an automobile 
to travel a mere 100 miles an hour? And in 
your July issue is a plane which can be 
operated as easily as an auto. Personally, I 
am not particularly an aviation enthusiast. 
I wish I could be, as the trend in long-distance, 
high-speed travel is certainly to the airways. 
I would not like to see such vast sums spent 
on a system of highways which might have 
very little use by the time it was completed. If 
164 miles of four-lane highway in Pennsyl- 
vania are costing $80,000,000, I dread to con- 
template what the entire 15,000 miles of 
twelve-lane highway, steam-heated, electrical- 
ly lighted, electrically controlled, and so forth, 
would cost! Another thing: That toll of a 
tenth of a cent a passenger mile surely must 
be an underestimate. I read in a Cleveland 
paper recently that if two cents a passenger 
mile were charged, the pavements of the entire 
system would have to (Continued on page 14) 
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IT now, in many lines, there is a search 


for really good men—managers, leaders— 


nwi 


10 can take charge of departments, busi- 


sses, branch offices, and get things humming. 


As < 
s to 


AS} 


lways, there are not enough ordinary 


go ’round—but rarely before, in the 


‘y of American business, has there been 
nuch room at the top! And new jobs are 
reated by the business pick-up in many 
iobs that pay splendidly and that open 
ay to lifetime success. 

narily, there would be plenty of men to 


e jobs—men in junior positions who 
n studying in spare time. But most men 
en letting their training slide during 
irk years of depression .. . “‘What’s the 
You have heard them say. Perhaps 
is been some excuse for sticking to any 


nd of a job one could get the past few 


but the door is wide open for the man 
bition and ability NOW! 

lon’t let anyone tell you that “Oppor- 
nly Knocks Once’”’—that’s one of the 
itruthful sayings ever circulated. Op- 


OW 


is the time/ 


Business is Searching 


«eee. for YOU, if.... 


portunities flourish for every American every 
day of his life. 


Far more to the point is to be ready—to be 
prepared—to make yourself interesting to the 
big-time employer—and LaSalle offers you a 
short-cut method of qualifying for opportunity 
jobs in accounting, law, traffic, executive man- 
agement, and kindred occupations. 

LaSalle Extension is 30 years old—averages 
over 30,000 enrollments a year—60 American 
firms each employ 500 or more LaSalle-trained 
men—surveys show that many LaSalle stu- 
dents attain 40% salary increase after gradu- 
ation—10% of all C.P.A.’s in the U.S.A. are 
LaSalle-alumni. 

Why not find out what LaSalle has done and 
is doing for men in your position? Send and get 
the facts; see what LaSalle can do for you, 
personally! 

There’s no question about it—business is 
picking up—jobs are looking for men—the time 
has come for you to qualify for prosperity. 
Mail this coupon today! 
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Chicago 
nest about my success and I would like to have your special 
about my opportunities 


0 Industrial Management 
O Modern Foremanship 
O Business Correspondence 


Ask for one of these 
booklets—or a similar 
one on your own field of 
business. They are free! 
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last sixty years in order to make the project 
self-liquidating. Of course, it would be a 
grand thing for the pork-barrel boys to get 
along on for years to come, but what a white 
elephant!—B.H.N., East Cleveland, Ohio. 


Then He’d Be As Happy 
As the Day Is Long 


I was interested in your story of the two 
scientists who lived for a month in Mammoth 
Cave to whether 
they could adapt them- 
selves to a twenty-eight 
instead of a_ twenty- 
four-hour day. Now that 
air-conditioning, arti- 
ficial lighting, and other 
modern inventions have 
made us independent of 


see 


HOw ABOUT ALL THE LABOR 
COUNTING UP TO §2 


daylight and the _ sea- 
sons, it is foolish for 
human beings to regu- 





late their lives accord- 
ing to the crude, primi- 
tive divisions of time. Personally, I’m in favor 
of a day composed of fifty-two hours, of which 
two or three might be devoted to work.— 
A.J.L., San Francisco, Calif. 


How To Grow Asparagus 
in One Easy Lesson 


No GRAFTING with candy sticks is necessary, 
M.G., to produce the succulent asparagus 
you ask for. Just cover the asparagus bed 
with red clay about two inches deep, soak it 
with water, and let the sun bake the ground. 
The asparagus will grow large enough to lift 
the clay, but to do this it will have to grow in 
strength, too. Your product will be all white, 
and you'll have just what you asked for, bet- 
ter than if you really could cross it with a 
“candy stick,” or what have you.—P.A.H., 
High Point, Fort Madison, Iowa. 


A Plea for Another Look 
at the 200-Inch Telescope 


ALONG with a lot of 
other readers, I would 
like to know what prog- 
being made 
with the new 200-inch 
telescope now under 
construction. I read 
your earlier’ stories 
about the giant mirror, 
and the even “gianter” 
mechanism to hold and 
control it. But what is 
the present status of all 
this? I feel sure that 
many of the details of the actual assembling 
of this huge eye would make interesting read- 


ress is 
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ing. 


about it pretty soon.—W.C., Delaware, Onio 


It’s a Tricky Channel, 
and Problem, Too 


PERMIT me to. con- 
tribute a problem. On 
the parallel sides of a 2mPK | 3soe0 3 
chennel five miles wide | | 
are situated the villages Y ; /| 
A and B, one four miles - 
from a point opposite | / 
the other. For a width a Py 
of three miles on A’s gee 4, ee dae 
side of the channel, the “eat if 
current flows south at ‘sy 
two miles an hour. The 
rest of the channel ———— 


flows north at five miles 

an hour. Now, at what angle from the shore 
would you set out from A to reach B in the 
shortest possible time, if you can row no 
faster than seven miles an hour? Your 
mathematicians will find the problem a stiff 
one.—A.T., Victoria, B.C. 


Just Reflect a Minute and 
You‘ll See What He Means 


IN your September issue, B.M.B. states that 
he wants to know why, when you look through 
a magnifying glass into a mirror, and the 
mirror reflects back through the glass, your 


image isn’t normal again. Why, anyone car 
see that! The glass magnifies your imags 
and the mirror sends back your magnified 


image to the glass where it becomes magnified 
again. And say, in case you ever decide t 
drop one of your departments, don’t let it be 
the “Question Bee.”—R.W., Norwich, Conn. 


Perhaps Two Separate Cars 
Would Be Even Better 

Say, get one of those dual- 
control automobiles you described in you! 
October issue? After a vacation car trip with 
my wife, I am convinced 
that this is the only 
practical solution for 
our motoring problem. 
Suppose I am driving 
along at a good speed 
in my _ old-fashioned, 
single-control car; my 
wife spots a tempting 
antique shop or tea 
room, or makes up her 
mind that I am taking 
the wrong turn at a 
fork in the road. By the 
time she has told me about it we are a half 
mile farther on, and have to turn around 
through a stream of (Continued on page It 


where can I 


AW, WHAT'S THE USE? 
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Hope you will be able to give us a story 
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-_— 
1776 
Men used the 
straight blade 


1938 


and now the improved 


Schick Shaver (no 
blades—no lather) 


S( K DRY SHAVER, INC., 
S IFORD, CONN. Western 


I itor: Edises, Inc., San 
I In Canada: distrib. 
ut Canadian General Elec- 
tr »., Limited. 






1898 


—then came 
the guarded blade 


and DC 


Why men, inevitably, will 





come to SCHICK Shavers 


@ Some men will use straight razors 
until they die. Others persist in shaving 


with safety razors. There are types of 


men who will try all kinds of shavers 
before they finally and inevitably come 
to the Schick Shaver. 

Electric dry shaving is here to stay. It 
is destined to be as certain a part of our 
lives as radio and telephone. Die-hards 
may postpone the joys of dry shaving, 
but the day will come when practically 
who shaves will be freed 


every man 


from “‘blades, lather and scraped faces.” 


@Why should men use 
Schick Shavers? 


Schick patents, with eight more years 
to go, embody the vital principles of 
dry shaving—the absence of sharp cut- 
ting edges, cutting underneath a thin 
guard plate, a combing edge to pick up 
close-lying hairs and guide them into 
the cutting slots and shaving without 
injury to the skin. 


SCHICh 


Dry Shaver, Inc., has no connection with the Magazine Repeating Razor Co., 





IVEMBER, 1938 








Please mention PopuLAR SCIENCE MONTHLY when writing 


Schick who invented the shaver, Schick 
who created the industry, marches on 
far in the lead with a single, unchang- 
ing purpose: To bring the pleasure and 
comfort of dry shaving to the millions 
at a price consistent with the fine pre- 
cision of the machine and the service 
it must render. 


The standard Schick Shaver 


is now $12.50 


W hen the first Schick Shavers were sold, 
the price was $25. Later, this price was 
changed to $15. Now it is $12.50—all 
these steps being part of a plan made 
by Colonel Schick years ago. Look to 
Schick for new developments in dry 
shaving—for constantly improved and 
refined mechanism—maintaining and 
increasing leadership through keen com- 
petitive conditions and many conflict- 
ing claims ondry shaving. For ** Schick 
was first—Schick is first.”’ 


SHAVER 


which manufactures and sells the Schick Injector Razor 





to advertisers. 15 
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traffic going hell-for-leather. With a steering 
wheel and controls of her own, she could just 
yank the car out of my hands and stop or turn 
at once, saving a lot of time and argument. 
Of course, I realize that this might complicate 
traffic, occasionally, but the better half couldn't 
razz me about it if she caused a traffic jam 
with her own set of controls.—T.M., Oshkosh, 
Wis 


Twelve Good Reasons for 
Owning a Home Workshop 


Many men like myself probably have built 
up over the years, with loving care, a home 
workshop. They, too, have probably had to 
defend themselves to their wives and friends 
as to why such an investment was justified. 
Having one of these shops, I have accumu- 
lated and quote often such answers as these, 
which some of your readers can add to: 1. My 
business is a major complex; my workshop is 
a minor one. 2. I can 
tinker until midnight 
without fatigue. 3. It 
keeps me home—rain 
or shine. 4. I like the 
smell of its paint and 
shavings. 5. I like to 
look at all my tools 
pride of possession is a 
great satisfaction. 6. It 
stimulates constructive 
thoughts. 7. My wife 
always knows where I 
am. She is never a golf, 
fisherman's, or duck hunter’s widow, and can 
sit in my shop and watch me. 8. It keeps me 
from thinking too much about myself and 
provides me with many happy hours. 9. It is 
a mental rest. While working in it, I have no 
mind for mean thoughts. 10. Many a man has 
spent more than this shop cost for golf clubs 
horse races, or a collection of postage stamps. 
11. I spend money in hardware and paint 
tores, where I am always a welcome customer. 
12. The funny contraptions I turn out quiet my 
nerves and rest me.—And so on, these good 
reasons go. With best wishes for continued 
success to your magazine, to which I have 
been a subscriber for a very long time.—R.D., 
Stockton, Calif 


(WHY mA ] 
WORKSHOP FAN | 
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Here’s One Suggestion for 
Dimming Those Headlights 


AN ITEM in a recent issue telling of a new 
kind of automobile headlight that automatical- 
ly throws light rays downward as the car 
climbs a hill shows that at last something is 
being done about the problem of automobile 
lights. I have often wondered why headlights 
were neglected while engineers were design- 
ing improvements in braking, steering, gear 
shifting, and the like. With photo-electric 
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cells doing every conceivable kind of a job 
nowadays, why can’t they be put to work to 
dim headlights automatically when two cars 
are approaching each other from opposite 
directions ?—C.J.S., Syracuse, N.Y. 


Or He Might Just Leave It 
in a Tub of Water 


ON PAGE 15 of your June issue you say that 
a garden hose will last longer if it is always 
drained thoroughly after use. You may be 
correct, but my _ ex- 
perience has been to the I'LL HAVE TO TAKE uP 
contrary. Furthermore, CIGARETTES 5O 1 SAN 
I was once told by a PATCH THIS! /) 
neighbor, who was the Ah ) 
president of a concern e- ./ 
manufacturing belting N ta % 
and hose, always to 7 J > 
keep water in the hose , 
so that the inside rub- 
ber would not crack 
and disintegrate. He 
said that to store a 
hose, it should be filled 
with water and its ends coupled together to 
prevent evaporation of the water as much as 
possible. Of course, store it where it will not 
freeze in winter. I have been doing this for 
years with my hose. And here’s a method | 
found most satisfactory for repairing splits, 
bubbles outside the casing, and so on. I wind 
transparent cellulose from cigarette packages 
around the hose. Over this I put black friction 
tape, and shellac it. It makes a _ perfectly 
tight patch, easy to put on, that does not 
easily wear off.—J.S.C., Winthrop, Mass. 


He Got All Steamed Up over 
Steam-Powered Airplanes 


WHATEVER became of the steam-powered 
airplane which you featured in an article 
several years ago? After reading about it, I 


concluded it was a swell idea and expected to 


see it become a rival of the gasoline airplane 
within a few years. The 
steam engine has an ad- 
vantage over the gaso- 
line engine in the stra- 
tosphere; namely, it is 
more efficient in low air 
pressure than in high. 
Besides, the extreme 
cold of the stratosphere 
would hasten condensa-z 
tion of the steam vapor. 2: gh? 9} 
We are hearing so much - “J 5 

these days of high-alti- nail 
tude flights that I 

wonder why airplane designers and invento! 
have not done more to develop and perfect th 
steam engine for use in airplanes.—-J.W., J1 
Greensburg, Pa. 
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OFFER TO YOUNG MEN 


Who Hanker to Smoke a Pipe 


MECHANICALLY 
PRE-SMOKED 





/j Already “broken in 


HAND 
SELECTED 
BRIAR 


MEN: Complete smoking pleasure comes only 
1om smoking fine tobacco, and starting under 
ideal conditions. Through this unusual offer we 
are introducing to you pipe smoking at its best. 


Here’s Our Offer 


First: Trial Packets of each of the three styles of 
world-famous Edgeworth, wrapped in heavy 
foil. Edgeworth, famous for more than 35 years, 
has always contained only the finest tobacco 
leaf on the market. We know that you cannot 
make good tobacco from cheap tobacco leaf 
iny more than you can get the pleasure of 
choicest porterhouse steak for a rump steak 
price. We gladly pay premium prices to give 
you a finer smoke. This costly leaf is then 


YOUR OWN SIGNATURE ENGRAVED HERE 





manufactured to the high Edgeworth standard 
— better tobacco, made to smoke cooler, means 
no tongue bite and permits you to enjoy 
fully its enhanced flavor, greater mildness and 
richer aroma. 


Second: A handsome Signature Pipe (made 
by Linkman) that has been mechanically pre- 
smoked (already “‘Broken In’’) with genuine 
Edgeworth. It’s sweet and gentle from the 
start. Then to give you an added interest in 
this pipe, we engrave your own personal 
signature in gold color on the stem. No pipe 
so personal. 

Edgeworth always carries a written guarantee of 
satisfaction, or money refunded. Edgeworth is on 
sale everywhere in convenient pocket tins of 15¢. 


EDGEWORTH Sinching TOBACCO 


TO GET YOUR EDGEWORTH SAMPLER KIT—JUST MAIL COUPON WITH $1.00 





LARUS & BRO. Co., Dept. K., Richmond, Va. 


Enclosed please find $1.00 for your Edgeworth 
Sampler Kit... 


engrave on the stem of the pipe. (Please print 


Opposite is my signature to 


clearly your name and address below.) 


City 


SIGNATURE P.3.A. 














Please write your normal signature clearly 
within exact space allotted 


Address 5 aiaceeniee 


State.... 


PLEASE SEND US YOUR DEALER’S NAME AND ADDRESS 


Jealer’s Name 


ity 


Address 


State 
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at Home 


Many Finish in 2 Years 
Youcan complete thissimplified High School 
Course as rapidly as your time and abilities 
permit. Equivalent to resident school work 

prepares you for entrance to college. Stand- 
ard H.S. texts supplied—Diploma. Credit for 
H.S. subjects already completed. Single sub- 
jectsifdesired. High Schooleducation is very important 
for advancement in business and industry and socially. 


College Entrance 
During the past 14 years, our High School graduates 
have been admitted to 531 different Universities, 
Colleges, Junior Colleges and Normal Schools—80% 
of them without entrance examination. Course also 
prepares for teachers’ certificate and pre-professional 
examinations. 


° 
Business—Industry 

To get and hold a good position in Business today you 
must be able to write clear, accurate letters and re 
ports—do figuring involving Algebra and Geometry 
talk intelligently on matters requiring a knowledge of 
Geography, History, and Economics 

In Industry —Mechanical and Engineering lines 
you must have at least an elementary knowledge of 
Physics and Chemistry—be able to figure quickly and 
accurately —know something of Mechanical Drawing 
and blueprints—and be able to talk and write ac 
curately and clearly on both your work and ordinary 
topics of conversation 

Our High School course meets the preparatory edu- 
cational requirements for Business and Industry. 


. > . 
An Educational Institution 
The American School was chartered in 1897 as an 
educational institution, not for profit—and is exempt 
from paying Federal income tax, like the best resident 
colleges and universities. 


Don’t Be Handicapped — 
Complete Your Training Now 





Be a High School Graduate! Prepare yourself for promo- 
tion in Businessand Indus- 
try for the Professions, 

Entrance and so- 
cial success. No matter 


what line you may select, 
High School training will 
prove invaluable to you! 
Our moderate fees cover 

l instruction, standard 


20 Other Courses | ‘olle«: 


noted Educator 
Bu 


and ine en 








f Manitoba, Canada 
We Te you quality training textbooks and Diploma 
at home for the best - paying i monthly terms. Get 
! f Indust nnd Business : 
as listed in th ipon ahead in life. Start your 





training NOW! 





Mail coupon for information about line that interests you 


American School, Drexel at 58th, Chicago 


American School, Dept. H-3456, Drexel at 58th, Chicago 
I me how to train for succes in line checked. No 


obligation. High School Course 


Accounting & Auditing () Diesel Engineering 
Architecture & B'iding () Drafting & Design 
Automotive Engin’ ring Liberal Arts 
Business Management Private Secretary 
Com'ercialAeronautics Hiv’er Ac’t’g(C.P.A. 
Electrical Engineering Highway Engin'r'¢ 
Electrical Refrigerat'n () Mechanical Eng'r'g 
Air Conditioning Radio & Television 
Civil Engineering Salesmanship 
Complete Law Steam Engineering 















































freezing to the 


Key Holder Has Index 


To AVOID the 
proper key, G. P. 
Park, N. J., 





New Safety-Match Book 


WITH its striking strip completely shielded, 
book-match 


a new type of 
the user with 
the flaming match heads 
that sometimes break 
off when matches are 
struck. Henry R. How- 
land, of Brooklyn, N.Y.., 
designed the cover, 
which has its striking 
surface inclosed in a 
small cardboard tube 
at the base of the 
packet. The tube has a 
slit opposite the abra- 
surface. 


increased 


sive 


Heated Wiper Melts Ice 


DESIGNED to prevent snow and sleet from 
windshield 
vision, a new windshield wiper for private 
cars and trucks is electrically heated. 
heating element, consisting of a single wire 
running through the center of a U-shaped 
tube that holds the wiper blade, is connected 
to the car’s electric system by a wire built 
into the shaft of the wiper motor. 
blades can be replaced easily. 


bother of 
Economakis, of 
has designed a compact key 


POPULAR 


and obscuring 


The 


Wiper 






fumbling for the 
Asbury 


container that 
carries the keys 
between layers of 
materialarranged 
like the leaves of 
an indexed ad- 
dress book. One 
key is’ fastened 
to each leaf, whil 
a printed tab in 
dicates its. use. 
Any key can be 
selected easily for 

















use, as shown in 
the drawing at 
the left. 








cover provides 
protection against 
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Second 


abridged 


When You Say “Webster’s Dictionary’ 
You MEAN the MERRIAM-Webster 


Mpg spawn 


Accept Nothing Less Than 


the ‘SUPREME Authority’ 


LOOK FOR THIS CIRCULAR TRADE-MARK 


AND THE NW MONOGRAM ON THE COVER. 


ef 


WEBSTERS 
NEW INTERNATIONAL 
DICTIONARY 
Second Gdilion 


is the MERRIAM-Webster 





HROUGH four generations Webster's Dictionary has 
earned and maintained first place among refer- 
ence books. When you are confronted with any ques- 
tion of fact, whenever you need to know, you think 
of Webster as the utmost in authority, the judge of 
judges, the court of last appeal. That confidence is 
warranted only if you use the MerRIAM-Webster. 


Why the Only Genuine Webster 


At the death of Noah Webster in 1843, the G. & C. Merriam 
Company bought and paid for the exclusive rights to pub- 
lish the only genuine Webster's Dictionary. 


In an effort tg preserve the integrity of the Webster 


Look for the 
Edition of 


Genuine 


connec 


are not 


tion with any newspaper offer; they 


yiven as premiums with magazines. 


GET THE BEST. 600,000 entries—122,000 more than in any 
other dictionary. 3,350 pages. Illustrations for 12,000 terms. 


G. & C. Merriam Co., Dept. 127, 
Springfield, Mass 


-lease 


ing Webster's New International Dictionary, Second 


Edition 
Do For Y 


Name 
Address 


send me free 


illustrated booklet describ 


The New Merriam-Webster: What It Will 


u.’ 


State 


MONTHLY 


name on dictionaries, the G. & C. Merriam Company ob- 
tained a Federal Court Injunction directing that the follow- 
ing statement appear plainly on the so-called ‘“Webster’’ 
dictionaries there under consideration: ‘’This dictionary is 
not published by the original publishers of Webster's Dic 
tionary, or by their successors." 

Merriam-Webster trade-mark. The New 
Webster's New International 
is twenty years newer than any similar dic- 
tionary and provides information in all branches of knowl- 
edge for today’s needs. 
Merriam-Websters are not sold in 


un- 


Any bookdealer will be glad to show it to you. Moil the 
coupon for frée, illustrated, descriptive booklet. 


G. & C. MERRIAM CO., DEPT. 127, SPRINGFIELD, MASS. 
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Fish Bowl in 


COMBINING a fish 
bowl and a reading 
lamp, a decorative 
and useful house- 
hold fixture designed 
by Herbert F. 
Crewse, of Des 
Moines, Iowa, shows 
the colored mark- 
ings of tropical and 
oriental fish to ex- 
cellent advantage when the lamp is lit. The 
globular glass bowl hangs from a hook be- 
neath the electric-light socket. Being closed 
at the top, the bowl is ventilated by slits 





Lamp Base 














cut into the glass above the water line, h : 
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New Grip Aids Golfers ] 

a m 

Why 

mor 

ar 

an] 
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_M 
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NOY 

GOLF-CLUB grips tailor-made to fit the a 

user’s hands are possible with a novel in- e 

vention worked out by Ernest J. Sweetland, natk 

of Piedmont, Calif. A pliable cover filled char 

with a plastic material forms the club grip ~e\ 

A tight squeeze makes an impression of the inter 
user’s hands. Whenever he uses the clul Ss 

thereafter, his hands and fingers fit auto- co 

matically into the same position on the grip. A 
) 

W 

Fogproof Dental Mirror f°" 

TO GIVE your dentist a better look at your > 

teeth, U. G. Densten, of Haddon Heights, Pe 

N. J., has devised a othe: 

non-fogging dental ed 

mirror. Gentle heat As 

from an electric ele- too?’ 
ment within the han- Yc 

dle of the instrument tellig 

warms, the glass of no 

the mirror, and thus ste 

prevents the mois- = 
ture of the breath <a 

from condensing up- er 

on it during its use. Itz 

A flexible cord sup- it« 
plies the current, of rs 

Which the amount e1 
consumed is said to In 

be negligible. ut 

co 
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™ HE size of my pay-check? What business is it 
of yours?”’ Perhaps that’s the first reply that 
comes to your mind. 

3ut—stop a moment. It really zs our business—to 
help men just like you. In fact, it’s been our business 
here at LaSalle for 30 years. 

If your pay-check isn’t all that you’d like it to be, 
vhy not consider accountancy? Why not become 
i member of this well-paid and respected field? 
Why not, in short, prepare yourself to earn real 
money—insure a good home for your family—a new 
ar—an education for the growing youngsters—a 
nk account for a rainy day ... these and many 
more of the precious things in life? 

Maybe you’re one of those ever hoping for “breaks” 
that will give you a higher standard of living. Yet 
hat’s precisely what most of 30,000,000 other em- 
loyees in this country are doing. 

Not all of them, of course. Here and there you 
ind ambitious men who aren’t depending on luck 

» carry them ahead. They’re following a tested 

path to increased earnings—leaving nothing to mere 
hance. They’re training themselves for better jobs 
every week spending a few hours in serious but 
iteresting study at home. 

Some day, as expert bookkeepers and later as 

countants, these determined men will have stand- 

g and a considerably larger income—in a profes- 

m that pays and pays well. 

Why don’t you do as they are doing—take ad- 
intage of LaSalle training? Even though you do 
t know the fundamentals of bookkeeping now— 
uu nevertheless may have an excellent opportunity 

master accountancy. Many others have done it. 

Perhaps you’re asking yourself, ““But don’t these 
hers possess natural ability that I lack? Don’t I 

ed a special talent for all this?” 

Ask rather, “If I do my part, won’t J get results, 
Qo?” 

You will! For all it takes is in- 
lligence, serious study and work 

not genius. Under the LaSalle 

stem you solve problems by sim- 

» steps... from day to day, as 

expert accountant does. You 

e the same basic principles. And 

en these problems become diffi- 

tand puzzle you, you get counsel 
it could be matched only through 


he ee hens | 


How Big Is YOUR PAY-CHECK? 


If you earn under *3,000, 


Higher Accountancy may 
be the answer for you 





ing, Auditing, Cost Accounting, Business Law, 
Organization, Management and Finance. The train- 
ing—complete and intensive all the way—takes you 
right into C.P.A. coaching if you desire. 

Later, when you're an accountant, it may be 
possible to go into business for yourself as a public 
accountant and be independent. Or, if you choose to 
work for someone else as an executive accountant, it 
well may be for a salary several times that which 
you draw now. 


Write for this FREE book 


If you’re tired of pinching pennies, investigate ac- 
countancy and LaSalle training. There isn’t a faster, 
less expensive or more convenient method to master 
accountancy. Fill in the coupon and mail. We'll 
send you our 64-page book, “‘Accountancy, The 
Profession That Pays.” 

Then, when you read all the facts, you yourself will 
be able to judge best whether you have the will to 
study and apply your best efforts—toward a more 
secure future. 





LaSalle Extension University 


A Correspondence Institution 
Dept. 1183-HR 


I want to earn a bigger salary—through accountancy training. 
Send me, without cost or obligation, your 64-page book, “‘Accoun- 
tancy, The Profession That Pays. 


Chicago, III. 


” 


rsonal coaching by a battery of TN eg Sos ton re ; Ee ee re 
erts in a big accounting house. 

In a comparatively short time, Present Position..... shi gilda, pics ae tailg,lte acababeiaiek ae Ps. atari 
1 train yourself in Elements of 

counting, Principles of Account- Address City ‘i ye 
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Millions of dollars 


TIONING. 
For the trained man this spells opportunity . 


ow 
for 


m. Let us show 


Now Im Maki 


REAL MONEY 
tanks to CTC 

















FREE Zic/ 


CONDITIONING 
and REFRIGERATION 


are 


you how 


this fast-stepping 


FREE TRIAL LESSON proves it. 


post card or coupon. 


Wanted... trained men 


The 


sign 


AIR yoda a ed equipment.” 
rr now. , 


Gann 


thos 


cry goes out 
to build 


HOME 


F 











“Where 
to sell, 


C. has made 


LESSON 


industry 
rich source of income by easy, 
time training. 





AIR 


being poured into AIR CONDI- 
Phousands and thousands of jobs are opening. 
. «more 
jobs, better jobs, more money, a business of your 


you can prepare AT HOME 
inexpensive C. T. C. spare 
Mail 


can we get trained men to de 
to install, to repair and to service 
Get in on the ground 
it easy for you. 


IN YOUR SPARE TIME 
LEARN AT HOME 


(or at the College in Chicago) by 
the new, easy, inexpensive plan of 
Chicago Technical College, the well 
known 35 vear old School of Engi 
neering. Thousands of men have 
achieved success by our fascinating 
plan that anybody can = master. 
We help you to a good job when 
ready Send today for 


REE TRIAL LESSON 


rself that what we say 
u AT HOME 


sin ‘this 





No chara 


or 


is true YOU cun learn 
ir spare time - « « YOU can 


init Fill in and mail cou 





ee Fo 








P331 Tech. Bidg., 118 E. 26th Street, Chicago, Ilinois 
Please send me FREE Trial Lesson in AIR CON 
DITIONING and Refrigeration, and show me how I 
can prepare for good positions in spare time AT 
HOME. 
N ime e Age 
Address... 
P.O State 

°6 Please mention PoruLarR SCIENCE MONTHLY 
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Double-Purpose Antenna 





MOUNTED on the front 
of a car, a radio an- 
tenna of new design 
serves a double pur- 
pose, since its screenlike construction also 
prevents flying insects, leaves, and other ob- 
jects from clogging the cells of the radiator. 
Insulating brackets attach the combination 
unit, devised by G. G. Wareing, of Blackfoot, 
Idaho, to the radiator grille as shown. 


Front-Drive Scooter 


BY ALTERNATELY pushing 
and pulling the handlebars, 
a youngster can propel a 
scooter of new invention at 
a lively clip. A stroke in 
either direction gives the 
front wheel a forward im- 
pulse through a pair of 
overrunning clutches—a re- 
finement of the principle of 
the ratchet wheel for one- 
way motion. When the 
handle is held stationary, 
the scooter free-wheels for 
ordinary coasting. A sturdy 
frame supports a bicycle- 
like seat for the rider, who 
steers the front-drive scooter with the same 
bars used for propelling it. The inventor is 
John M. Welch, of Houston, Tex. 


Cot Turns into Chairs 


A PORTABLE cot that turns into a pair of 
chairs has been invented by David Rosen- 


baum, of Baltimore, Md. Hinged at the cen- 
ter, it is used as shown during daytime 
hours. At night, a moment’s adjustment 


transforms it into a bed resembling a camp 
cot. For carrying or storing, both its side and 
cross members fold to form a compact bundle. 
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Kant-Slam Door Check is 
an amazing invention that closes 
all doors silently and automati- 
cally. Closing speed easily adjus sted by 
turning screw at top of check Ids doors 
open when wanted open. Oper at 8 
draulic principle. Low priced 
Easily installed in ten minutes. Ne 
attention 











A Real Demonstrator Furnished 
Every Agent 


. You get orders quickly demonstrating actual sam- 
easy to carry miniature door. Every office, non hors store, institution and 
building needs a Kant-Slam for every door name and address f< 


f amazing money-making epportunity. 
FREE Demonstrator to Workers. 


BE A CAMERA REPORTER 


MAKE YOUR CAMERA BRING YOUA 
CASH INCOME. Interesting, Easy-to- 
Learn, Spare Time Course Prepares You 
For Exciting Profession. Earn Money While 
You Study! Camera Reporting, Picture shoot- 
ing, for scores of newspapers and magazines. A 
high paying profession that any man or woman 
can enter! YOU NEED NO EXPERIENCE, 
—— learn by doing. Tasope’ trains you fora 
ood job, or you can work 
he yourself. Most modern Sor anes 

or a short course 
practices, including natu- ]j,, photography 
ralcolor photography! All popular cameras. | when taken with 
Low Cost—Easy Payment Plan. Write forfour PHOTO-EN- 
Beautiful Free 32-Page Photo-Illus. Book. | GRAVING COURSE. 


TASOPE’ SCHOOL OF MODERN PHOTOGRAPHY, = 10K8, Aurora, Mo. 


EARN A a DEGREE ar: HOME 


leading to Degrees in Arts and Sciences; Philos ophy. Educa- 
Anriculture: susine Ac 


KANT: ‘SLAM DOOR CHECK ‘Co. 
Dept. E-88, Bloomfield, Ind. 















idy Courses 


ting: ne nee oxy: Law: 8 - 
Sales: Advertising; Electr vil, Meck anical, Die , Arc hitectural, 
ti Automotive, Drafting, Entie, Air Conditio ning, Refrigeration Higt 


Petroleum, Industrial’, Stes am, Chemical Engineering. Chartered. 


McKi nley- “Roosevelt Graduate College, 4211 Clarendon Ave., 


CCOUN 


Step 10 years ahead 
at once in accounting experience 


12-page _ handhe 0K of latest expert 


Chicago 
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over 146, 000 bought, Edito 








f 70 expe 10 big 
al style 
nt ns S days’ trial—vou risk nothing: no ad 
payment. Monthly payments if you wi 
jpecial Offer for Limited Time Guna 
n w w 
Handsome Pocket Memo Book, tair ng val- 
t« 4 hi ta bus = if 2 





$7.50—see offer 
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Will You Give Me 
—TDays to PROVE 
| Can Make YOU 
aNewMan? 





LET ME START SHOWING 


YOU RESULTS LIKE THESE 


Whata 
EL / 


fference! 




















“Started a 













For ron n results 
ieede mend 





¢ 


“Recommend you for 
quick results!” 
W. G., N. J 





GAINED 29 
POUNDS 








“Did weigh me 


70. _ 


| T- DAY TRIAL OFFER 












I could fill this magazine with enthusi 
astic reports from OTHERS But 
you want know i What can Char 
Atla lo for ME?” 

Find out—at my risk! Right in 
first lays I'll start to PROVE I 
turn YOU into a in of 1 t a 
mt l And it will be the kind of 
PROOF you ne else an 
SEE, FEEL, ME ASL RE ith a tape. 
weakling sick! y half. alive “her 
discovered Dy nal Te mn Ar - 
I twice won tithe The W i 
Most Perfectly Scamans 1 Man 

T have no use for apparatu D 
namic Tensior ALONE (right in your 
own home) will make 1 the 1 erful 
muscula NEW MAN ou 

mged to be 

Make me PROVE it! Gamble 
stamp end | coupon for ms FREE’ "BOOK “aT 
ON Ee: Y Charles 
Atlas, Dept. ‘Ha, “191 East 23rd Street, 


New York, N. 
iho 8 8 UR GU 


CHARLES ATLAS, Dept. 111 
115 East 23rd Street, New York, N. Y 





I want proof that DYNAN ri NSION ill make a new man of 
me give me he \ ! le lk lopment 
Send me your free | “Everlasting Health and Strength’’ and full 
let f your 7 Day 
Na 

i 
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NCE MONTHLY when writing to advertisers 27 













































\| “NOW FIX ANY MAKE OF 


thE 


SIX BIG AUTO 
BOOKS 41 sHizreD 


on approval; whether you want to 
qualify as garage owner, auto re- 
pair expert or merely wish to know 
how to keep your own car 100 
efficient, look at these books—they 
are sent to you for free examina- 
tion. This brand new edition has 
been prepared by a large group of 
America’s greatest automotive engi- 
neers. Anybody who can read will 
understand them, for this great au- 
tomobile encyclopedia is a veritable 
gold mine of valuable facts. Take advantage of this offer now: send in 
the Coupon for FREE examination. You don't pay us a penny, you 
don't obligate yourself to pay us 








anything unless you decide to 

keep the books. Just tell us you : we 

want to see them and the full set Diesel Engines, Aviation Mo- 
of 6 great volumes, just off the tors, Outboard Motors, Mo- 
press, will be sent to you! Read torcycles, Tractors, Wiring 
them, look them over and prove to Diagrams, Equipment 
your own satisfaction that one fact Charts, Superchargers, Knee 
alone, which you will find in them, Action and other up-to-date 

4y save you an expensive re- features all included. 

pair or help you to a better job 











Brand New Edition 


Imagine books which are so new that every page is right up to date 

wiring diagrams, construction details, service problems—are all 
right up to the minute. Over a million dollars of resources have 
enabled us to give you the most authoritative books on the subject 
ever published. Everybody interested in automobiles in any way will 
welcome these books published by the world’s largest publishers of 
Technical Cyclopedias (est. 1897) with agencies all over the world. 


Can You Fix It? 


Can you take out “‘play” in dif- 


- ferential? Can you’ kill the 
“shimmy” in steering? Can you 
reset TIMI 4 


- NG’ Can you put your 
SS ~—— finger on engine trouble without 





guessing or tinkering? Can you 


Va pull the starter off and fix it? 
—* Can you adjust and repair trans- 
a) : ( mission, engine, rear axle? 


These Books Tell How 
and tell you how to do any and 
every auto job right, the first time, 
and in addition cover Service 
Shop Management. 


6 Big Volumes, Beautifully Bound 


Nearly 3,000 pages, over 2,000 illustrations, wiring diagrams, equip- 
ment charts, ete. De Luxe edition with gold-stamped flexible bind- 
ing. Sent FREE for 10 days’ use. If not wanted return express 














until advertising price, $24.80, is paid 


A Year’s Consulting Membership Included 
Privilege of consulting engineers of million-dollar American Techni- 
cal Society on any automotive problem for one year without charge, 
if you mail coupon immediately. We will also include an EXTRA 
volume with very latest wiring diagrams, for promptness. AMERI- 
CAN TECHNICAL SOCIETY, Drexel at 58th St., Dept. 
A-820 Chicago. 


SEND NO MON 


American Technical Society, Dept. A-820 
Drexel Ave. at 68th St. 
Chicago, Illinois. 

I would like to see the brand new 6-volume edition of your 
1utomobile books but without any obligation to buy. I will pay 
the few cents delivery charges only and will examine the books 
nd return them at your expense in 10 days unless I like them, 

which case I will send you $2.00 then and only $3.00 per 
month until the total price of only $24.80 is paid. You are 

nelude consulting membership certificate in the American 
Technical Society and extra volume as above. Send Brand 
New Editior 
Name 
{ Street 
City State 
Attach letter stating age, occupation and name and address 
e Of employer and that of at least one business man as reference 


















collect. If kept, send only $2.00 after 10 days, then $3.00 a month | 
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Wheel “Grounds” Trucks 


RESEMBLING an upside-down trolley wheel, 
a metallic “tail’ for gasoline tank trucks 
removes the fire hazard from sparks of stati 
electricity. Recently devised by Michael 
Kadas, of Farmington, Minn., the “ground- 
ing’ attachment is declared to give a more 
positive electrical connection with the earth 
than trailing chains commonly employed for 
the purpose. Consisting of metal links and 
a rolling metal wheel in contact with the 
ground, the flexible ‘tail’ rises and falls 
with the contour of the road, but will not 
sway from side to side. 


Headrest for Bathtubs 


TO MAKE a 
bathtub more 
comfortable, an 
adjustable head- 
rest, shown in 
use at the right, 
has been designed 
by Stella Rotolo, 
of Elizabeth, N. J. 
The bather re- 
clines against a 
sheet of flexible fabric, held in a frame that 
fits over the edge of the tub and is hinged at 
the back. A _ support, engaging toothed 
guides, permits the frame to be adjusted 
instantly to any height that suits the user. 





Hurdle Protects Runners 


INJURIES to athletes are averted by an 
“automatic hurdle” invented by J. B. Fecht, 
of Dubuque, Iowa. If a jumper fails to clear 
the crossbar, it yields as he strikes it. In 
doing so, it turns in a 
pivoted frame that 
linked to the base, and 
‘compresses’ springs 
within a pair of tele- 
scoping standards. The 
springs then auto- 
matically restore the 
crossbar to the normal 
position shown in the 
illustration. 


w 
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aa A “diffe f -atalog. Model: 
SL «Sor fasten, bones ond cen Hodes thee net 


RADIOS 50% MONEY HACKY GU JARANTER Free home 





THIS NEW 


P-A 


@ Such beautiful tone, and 
so easy to play! Just toucha 
key and blow normally; you 
can’t miss. Nothing to com- 
pare with these new P-A 
Saxes, Clarinets, Trumpets, 
and other P-A instruments. 
Fully guaranteed; your suc- 
cess assured. See your music 
dealer or write direct for 
beautiful free book. No 
obligation. Easy terms. 
Greatest fun, easiest with 
P-A. Write today sure. 1284 


PAN-AMERICAN 


= (1106 P-ABidg., Elkhart, indiana 


























BEFORE YOU BUY ANY RADIO 
—WRITE FOR OUR NEW FREE 


1939 RADIO CATALOG 


Europe. P honogr aph combinations. Automat- 
ic age ¢ msoles and table models. 4 to 17 
tubes from $6.94 to 50 Save up to 


QUALITY 





SILVER gga co., Inc. 
2868 Elston Ave., 31, CHICAGO 
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ne Study Courses leading to Degrees in Electrical; Civil: Mechanical: Diesel; 
itectural; Aeronautical: Automotive; Drafting; Radio; Air Conditioning: Re- 
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M kinley- -Roosevelt Graduate ‘Colleges. 4204°¢ Ciare 
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Agriculture; 3usine Accounting. Chartered. 
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eration, Highway, Mining, Petroleum, Indus trial, Steam, Chemical Engineering: 
E Paye hology; Chemistry: Theol- 










Finest 
In ONE Bic VoLumMe (Zor ei 
For Amateur and Professional phi i if pl re 
iphy m pure 1 
The Most Complete, Up-to- camer a. all tage 
° I ure taking ev 
Date, Authoritative and printing AT 
: hotograpt by B 
Book of Its Kind Bg py el 
650 PAGES ee iat ts Gee 
225 Illus- ! N.Y 
: “PHOTOGRAPHY Its Principles 
Sucees and Practice’’—-New Enlarged Edition 
| directior for exposure, developing, fixing, 
ensifying reducing print 
Explair optic emul 
t I filter K odochrome lor 
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& 
S_ FREE EXAMINATION!—-Mail This Coupon Today 


— = os oe oe ee ee 


Van Nostrand Co., Inc., 250 Fourth Ave., N. Y. 
Photograpl Its Princip! nd Pr oy 
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AVIATION and POLICE 
RADIO offer Good JOBS 


Thenation’s airlines are 
rapidly expanding. This 
means the creation of 
vast radiotelephone and 
radiotelegraph circuits 
that can be operated 
only by men withspecial 
training. Through the 
cooperation of men ac- 
tually connected with 
several major airlines, 
Midland has developed 
an unusual plan of training that can fully qualify you for a 
fascinating, steady, well-paid job as an airline radio operator 
All advanced instruction is under the supervision of expert 
operators employed by two major airlines. The many interest- 
ing subjects in addition to radio include operating procedure, 
weather, navigation, etc. 


NATIONAL POLICE Network 


Day by day the life of the criminal is becom- 
ing more uncertain because of improved 
local and state Police Radio facilities. Here 
mahi FUHRMAN, again, radiotelephone and radiotelegraph 

Midland-trained Circuits are largely used. More and more 

radio operator cities and towns are joining the National 
employedbyTWA Police Network. Police radio operators must 
have special training. To prepare you for 
this type of employment we have gone direct 
to police radio operators for our information. 
All instruction will be supervised by men 
actually connected with police radio systems. 
Midland's HI-SPEED COMMUNICATIONS 
ARTHUR Woops training can prepare you for airline and po- 
Midland-trained’ lice operating, broadcasting and many other 
radio operator, branches of the radio field. Your employ- 

employed by ment opportunities will be excellent—you 

on ny | wand will be given genuine employment service 

upon graduation, MIDLAND TRAINED 

MEN ARE ON THE JOB ALMOST FROM 
COAST TO COAST! 

Midland Aviation and Police training may 
be secured on two plans: 1. Combination 
Extension Resident. 2. Straight Resident. 

Complete information about this new type of 


















| GLEN Brapy, training will be sent you without obligation. Sim- 
| Midland-trained ply fill out the coupon and mailtous TODAY. This 
| radio operator may be YOUR opportunity of a lifetime. DON"! 
| employed by LET IT PASS YOU BY—Mali the coupon today! 
Braniff Airways AVIATION-POLICE DIVISION 





MIDLAND TELEVISION, INC. 


| 28, 29, 30, 31st Floors Power & Light 
Bidg., Kansas City, Mo. 
Affiliated with KMBC— 
a Major Network Outlet. 


| SE, ILLUSTRATED Book 


and complete information you want 







Me 
an 


Coupon Good for ae = 


= Midland Television, Inc., Power & Light Bldg. ' 
| Dept. 304-L, Kansas City, Missouri | 
(Paste on postcard or mail in envelope) 
| Without obligating me, send your FREE illustrated | 
book on Aviation-Police Radio opportunities. 
| ONE stints cntniestaduckeebuaksdadlicmabmanautel OS eer l 
i CT EO ee smasniiitiaie aii j 
' City...... State | 
— ae ae eee wee eee ee em 
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Handy Aids 


FOR HOME OWNERS 



















sary to 





make 





With this new outlet 
plug, it is not neces- 
strip wires 








Electric-Outlet Plug 
Is Easily Connected 


TTACHING wires to plugs for elec- 
A tric devices in the home is greatly 
simplified by a new-type plug that uses 
‘ no screws and does not require that the 
Gauge Helps Space Shingles wires be stripped of their insulation to 

contacts. After removing the 

ITH a new adjustable gauge just put on the’ screw cap of the plug, the user simply 

A coe shingles can be quickly applied in separates the ends of the electric cord, 

uniformly spaced layers. When a line of shingles is_ inserts them in the plug, and screws 

nailed in place, the device is clamped against them down the cap tightly. The wires are 

so that metal arms seat firmly against the lower forced against the teeth of metal prongs 

edge. The next row of shingles then is nailed in which automatically make the neces- 
place flush with the top edge of the device. sary contacts. 


Insulation 
Sprayed On 
Like Paint 


PRAYED on like paint, 
S a newly developed in- 
sulation material protects 
interiors against heat and 
cold, and is said to be 
fireproof as well. Dry 
flakes of the material 
are passed through a 
spray gun with an atom- 
ized adhesive which coats 
the material and causes 
it to build up on any 
surface in the form of a 
protective blanket. 
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AERO LT. COURSES 


AERO L.T.I. Supervised Courses are confined to the designing and building of modern air- 
planes (no flying involved). They include: Master Aircraft Mechanics: Aeronautical Engineer 
ing. Design and Drafting: and Combination Aircraft Mechanics, which may be started at home 
no matter where the student lives. with later practical training in the extensive Aero I. T. 1. Shop. 


AERO INDUSTRIES TECHNICAL INSTITUTE 
$247 WEST SAN FERNANDO ROAD LOS ANGELES. CALIFORNIA 


Please send immediately 


C.A.VANDUSEN JOHN K.NORTHROP ROBERT E. GROSS 
"GacGuaaaaek The Mor i.  aeeiah Caraasenen your new bookie 
and V yla years of age or over 


NAME. 


SO cen 


a = - STATE... 
6247 WEST SAN FERNANDO ROAD . LOS ANGELES, CALIFORNIA bem www e eee eee nee eee een ewan o a JS 


> DO YOU LIKE 


RADIO 


DOES THE FUTURE OF 


TELEVISION 


INTEREST You? 
Sond por aon teak tan ee ee 
OUT 


ee enw ewe awe ea d 





facts vou want to know about er 

ployment opportunities and require 

ments National Schools a million 
dollar trade school will supply you 
with a sincerely honest statement of 
factS on what you should do to get into 
the profitable radio industry No exug 
gerations no misstatements Mail 
coupon today. {Send for your free cop 

Keal facts on radio employment re 

quirements, ‘You need real experience 
National offers complete training with 
modern equipment 


NATIONAL 


CASE AND . ; 
f real typewriter - 
MACHINE and, at $29.75, a sen- 
WEIGH ONLY sation! Steel case, 


standard 84character 
8 Ibs.15 oz. keyboard, backspacer, 
etc.— yet tucks away 
in desk drawer or 
traveling bag. You 
have tosec it to believe 


it... sosee it! 





Jeguest for FREE BOOK of DETAILS 


NATIONAL SCHOOLS, 
Dept. psr-11,4000 S. Figueroa St., Los Angeles, Calif. 


LC SMITH 
Desk 11. 721 


yr of buyvir 


& CORONA TYPEWRITERS IN¢ 
E.Washington St., Svracuse, N.Y. I’m think 
gaCorona Zephyr. Please mail free booklet 
NAME Age 
ADDRESS 


CITY 
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FREE NEW K1W0 of 


/WFORMATION BOOK: 
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. . . imi 
Device Controls Humidity soot 

TO PREVENT excessive humidity in air-con- M: 

ditioned homes in the winter months, a new mp) 
device turns the humidifier off automatically this 
| just before water begins to condense on the ; re 

window panes. Attached to a window sash chains 
as shown in the illustration above, the control scars 

unit is plugged into an electric outlet set into ; oe 


the sill, and can be disconnected easily when 
the window is opened or during seasons of 
warm weather. 


Lock Secures Any Door 


INDIVIDUAL locks for securing with your 
own key a closet, pantry, or hotel-room door 
‘ are now available. A strong metal strip of 
Tells how, where to get expert advice on the handy unit has an angle on one end which 
TOOLS, FREE PLANS, FINISHES, GLUING | hooks into the catch opening of the strike 
Se enowers euch questions 28: | plate. A cylinder-type lock is then clamped 

por , over the strip and pressed against the edge 

ae shall - ncn ¢ - as ‘ | of the door where it locks in place, requiring 
ere can i get plans for making thingss its individual key to release it before the 

What useful booklets can Iget onthe use | Goor can be opened again 

Where can I learn about fine cabinet 

woods and veneers and can they be bought 

in small quantities? 

Where can I get helpful hints on finish- 

ing my projects? 

How do I go about joining a home work- 

shop club? Etc., etc., etc. 














Here is the first handbook ever to contain all this information. 
Send for your copy today. Use coupon below. 


The Home Workshop Handbook is sent 
you FREE with the compliments of 


‘aue’ CASCO 


WEATHERPROOF 
POWDERED CASEIN GLUE 





GLUES EVERYTHING 
PERMANENTLY 












10c to 65c at your Hardware, a 
Paint or Lumber Dealer's. Dept 
Casein Company of America W elie 
Dept. PS-1138, 350 Madison Ave., New York, N. Y. po os 
Yes, I want a ‘“‘' Home Workshop Handbook”. ine Ga. Veldi 
Parts of the auxiliary we ing 

. mm, 
NOME .200 200-222-2222 eee noe enn enneenee lock, and the manner ir Ele neal 
iddress which it is applied tc ' 


a hotel or closet doo 
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EMBARRASSED BY 
HORRID PIMPLES? 


Help protect your skin against 








intestinal waste poisons 


Ridiculed and shunned because of ugly, pimple- 
lemished skin? Get right at a common cause of 
he trouble—guard against intestinal waste poisons. 
Between 13 and 25, the skin is apt to be over- 
msitive. At the same time, poor digestion and 
imination often throw waste poisons into the 
lood stream ... that may be carried to the skin and 
iuse repulsive, ugly pimples to break out. 
Many young people help solve this problem— 
mply by eating Fleischmann’s Yeast. Each cake of 
is famous fresh food helps eliminate intestinal 
iste poisons from your body before they can get 
to the blood stream... and so gives your pimples a 
chance to clear up. Don’t run the risk of permanent 
irs from neglected pimples. Start eating Fleisch- 
inn’s Yeast now—3 cakes daily—one cake 14 hour 
before each meal. Begin now! 


WANT MEN 


COFFEE ROUTES PAYING 75 $6O 


Nationa! company needs more men at once to make regu 
lar calls on local routes. No experience needed. Operate on 
our capital. Big bonus—$500.00 cash or Ford 
sedan-—besides your weekly earnings. Rush 
name on postcard for FREE Facts. ALBERT 
MILLS, 6535 Monmouth, Cincinnati, O. 
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"Arc Welding 


Revolutionizes modern Industry 
U. Se Manufacturers a to learn Electrie Arc 


and get practical ex- 
in the laboratories of 





nee under actual production conditions 


School of Engineering. Moderate training Fee. Accepted ap 
will be fully trained until ready to pass rigid test and 
ed in employment 





ecuring 1 


sents one of the 


outstanding opportunities for 





ARC 











teady me and future sucee Welding is 

We LDING gre g ipidly, replacing large and intricate 

a casting rivet nuts, bolts, screws. It is com- 

used in assembling cranes, hoists, bridges, structural steel 

et ‘o limit to the application of welding to industry, in- 

durability and reducing manufacturing costs. There is a 

1 shortage « properly trained Welding Operators, Tech- 

and Welding Engineers. Why be content with ordinary 

hit and n ow pay when in a short time you can 
trained Specialist in Welding 


we MIL WAU K E Eee 


GCHOAL of ENGINEERING: 
Smstitute of Electrotechnics 


t obligation send Free Booklet ‘*The Dawn of a Gigantic Industry 
anc (ts Outstanding Opportunity.’' Also tel] me How to Become an 
| « Velding Operator 3 mo Air Conditioning & Refrig .Tech 
Ga. Velding Operator (6 wks Radio Serviceman (6 mo 
We ‘ing Technician (4 mo. Commercial! Electrical Engineer (1 yr 
We ing Engineer (1 yr Commercial Radio Engineer (1 yr 
ical Engineer Student Loan Plan 
e Degree 4 yrs Earn Part Expense Plan 
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Here is YOUR 
High School 


Education ! 


24 Books 
In One 


Handy 
Volume 








Now 
Only 


y 


REVISED 
ENLARGED 
EDITION 


4 Year Course 


OU need no longer be held back 
because you did not finish 
school! Here, in a single vol- 





ume, is all you missed—and more. 

No Further Payments The essentials demanded of every 
man and woman by modern busi 

ness, professional and _ social life. 

24 volumes in 1 Never before has profitable study 


been such delightful pastime. It is 
as easy as reading your newspaper. 
Fifteen minutes a day spent with 
this amazing volume will transform 


Good English 
Civil Government 
History of U. S. 
English Literature 


Biology you into a contident personality. 
peaare | tenet Prepare yourself for advancement, 
Penaaioes more money, a fuller life and the 
Guide to a respect of your friends by this sim 
Chemistry ple means. 


Ancient History 


Algebra Made Easy Many High School Graduates 


Erench Do Not Know HALF That 

m 

Physics 4 Is In This Fascinating Volume 
eometry : High School Self Taught is a miracle of 
a History condensation. 24 volumes packed into 
Physiology 1024 pages, complete with study outline 


examinations. Never 
English been so clearly 


and self-testing 
before has fine 


Guide to the Arts 
Public Speaking 


Mathematics presented. Never before has algebra been 
Economics soeasy and practical. History unrolls be- 
Sociology fore you in mental pictures so vivid you 








cannot forget them: Literature, paint 

ing, architecture, sculpture and music 
outlined to give you a cultured background. Physics, chemistry, 
astronomy, geography, biology become tools in your hands. VPsy 

chology and physiology complete this four-year HighSchool course 

FREE-Vocational Guide. Shows you how to choose the right 
job. Yours at no extra cost if you act promptly. 


Send No Money. We want you to judge this book for yourself 





Mail coupon below. High School Self Taught will be sent to 
you on approval. Examine the beautiful binding, the large, 
clear type; take your first few High School lessons with our 


compliments. Keep the book five days—then decide if you wish 
to own it at the unprecedented price of only $2.39 plus a few 
cents postage 
BLUE RIBBON BOOKS, INC., Dept. 81, 386 4th Ave., New York City 
Blue Ribbon Books, Inc., Dept. 81 

386 Fourth Ave., New York City 





Please send me High School Self Taught, with FREE Vocational 
Guide. When the postman delivers it to me I will deposit with him 
only $2.39 plus the few cents postage. I will examine the book for five 
days with the understanding that if for any reason I am not completely 
satisfied, I may return it to you and you will immediately refund my 
money in full. 

NAME 

ADDRESS 

cITy STATE 

C) Check here if enclosing $2.39 WITH this coupon, in which case WE will pay 
the postage—YOU save. Same return and re.und privilege applies, of course 
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SUPERFEX OIL HEATER 
DIRECTS HEAT TO THE 
“LIVING ZONE” 


Elicel Mow Only the Superfex Heat- 
ree? | Director gives you both 

0, (oe | SRY ~ of f , circulating heat, which 
to eg rises to ceiling and heats 





a adjoining rooms (see 


dotted lines) and radi- 
ant heat (see arrows) which can be di- 
rected to floor or straight out from 


heater to warm the “living zone!” 







. 
N O MORE ASHES AND DRUDGERY ... no more cold, 
drafty floors! The new Superfex Heat-Director brings 





modern oil heat to homes without central heating. 





Gives continuous warmth overnight. Economical too, 





for it burns a wide variety of inexpensive fuel oils, 


available everywhere! There are Heat-Directors and 






Radiant models in sizes and prices to fill every need. 





Easy payment plans—send for free booklet. 





The Mark The best way to heatis with oil, 


of Quality 





and the best oil heaters are 


‘\ SUPERFEX 


OIL BURNING HEATERS 
A PRODUCT OF THE PERFECTION STOVE CO. 


a 















PERFECTION STOVE COMPANY 
7611.B Platt Avenue, Cleveland, Ohio 


| would like to know more about the advantages of the Superfex 










Heat-Directo . also the Radiating Heaters Please send your 
free booklet 
Name — _— 










Post Office a 











St.or R.F.D . en 


County a Stit® os 






Dripless Oil for Hinges 
Gives Long-Time Service 


PPLIED directly to the top of a door hinge 
A from a convenient can, a novel lubricant 
penetrates quickly to the moving parts of the 
hinge to stop squeaks. Action of the air then 
changes the consistency of the oil so that it 
will not run, causing it to remain for a long 
time on the friction surfaces where it is 
needed. 


uestions 
FROM HOME OWNERS 


Q.—-CAN you tell me a good way to remove 
stains from porcelain surfaces safely? 
L. A., Beverly, Mass. 

A.—STAINS can often be removed from 
porcelain by rubbing with a _ scratchless 
cleansing powder moistened with kerosene 


Removing Paint from Ironwork 


K. E. F., BASCAWEN, N. H. The simplest 
way to remove layers of old crackled paint 
from ironwork is to burn it off with a blow- 
torch, holding the torch in one hand while 
the softened paint is removed with a scraper 
held in the other. If no torch is available, 
prepare a mixture of lye and boiled starch, in 
the proportion of one pound of lye to one 
gallon of starch made approximately twice 
as strong as usual for laundry purposes. Pro- 
tect your hands with a petroleum jelly or rub- 

(Continued on page 56) 
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‘IT TAUGHT THE OLD DOG A NEW TRICK” 




















‘Junior showed us your ad.,’’ writes ‘Your ‘Free Home _ Trial’ “Immediately Junior started do- 
W. W. B. “‘Said he had to have sounded good to us. So we sent ing homework easier and faster. 
a Royal Portable for homework.’’ in the coupon that very night.”’ And that gave me an idea... .”’ 


You Can Get This BIG FAMILY HELP 


ON FREE HOME TRIAL ONLY A FEW CENTS A DAY. The easy, 


modern way to own a Royal. Your choice of 
A Royal Portable helps you write faster, think five models—all factory-new, reasonably priced. 


faster. It’s an opportunity for a better, brighter ' , . ~ae 
future—a chance for you, your whole family, to do ACT NOW! Mail coupon today for full details of 


more, be more! Royal's offer—all about models, prices, terms 
SEE IT... TRY IT in your own home! Know all everything. No obligation. 

about a Royal before you risk a penny. See exactly 

how a Royal will help you whatever your job. Then 











“Typing’s a cinch—with a Royal. 
; work out ideas on .t. Al- 


5 ready I’ve gotten one raise.” —own it on your own terms—cash or... 
ROYAL PORTABLE own teem 
e PACES OWN TERMS 
r ROYAL TYPEWRITER COMPANY, Inc., 

; FREE a P Dept. C-93. 2 Park Ave., New York, N. Y. Br 
hinge : bemecnpeere 4 a Tell me how I can own—for only a few cents a day—a 

:; rw © atest model Royal Portable—with FREE HOME TRIAL. 
eS. 
f the aol Panga Michie Name___ _______—Street 





. a handsome, all- ss : 
then Carrying Case. City _State 
iat it 
long 
it is 











DRAFTING 


auntih You Ges a 





now Electricity as Experts 
now It—and Get an Expert’s Pay! 


has begun! The months ahead are charged with 
nee and expectation. What will you do to get the jump 
ther fellow ? 
‘move ds of men have used 


ly? The Croft Library of | ; Seale acer ee on 


bigger, better chance to get into your favorite 


‘rom | Practical Electricity | field—Electricity, Aviation, Diesel, Air Con- 


ditioning, Automotive, Building, Machinery, 





chless Library is a complete electrica educator It is founded on practice—on Transportation, etc. Remember, everything 
Pe on work as it is actually done t is jammec site ‘ "- * 
ene t t . ard-headed facts you want. Written so that built has its birth on the Draftsman’s Table 
er pasily und an sound, so thorough, that it is the > 
9,000 highly paid electrical workers and engineers. Croft tells you Draftsmen Draw Good Pay 
ou need to know about motors, generators, armatures ommutators, ? air 2 7 > age 
, Civenlta, awitehbeards, distribution avabemme-—dlectsion! eunchiners I have trained thousands of men aged 16 t 
. ' *—wiring for light and power—wiring of finished buildings—unde past 50in their spare time at home, to qualify 
. 1 municipal requirements—il!lumination in its every phase—the mo ‘ mamas she < 2 pee “ <. 
theds of lighting—lamps and lamp effects, et how to do a complete for Biggt r J bs at Better Pay. Let me trai 
timating it, to completion you in a short time by same easy, low « ost pra 
npl st tical method. No experience needed. High School 
eat f° Money down —easy payments education not necessary. 
. ® 
pi mail the coupon attached and we will send you the entire set of seven All Working Tools Furnished 
blow ten days Free F xaminatior We take « the risk—you assume no ob You get complete Professional Draftsman’'s Tools 
' 1 decide to keep the books, senc 0) in 10 days and the balance at Z : : we 
wl le §2.00 a month. Send the coupon NOW and see the books for yourself, and Drawing Tabk sent without extra charg 


na at once. Mail coupon for Free Book about my 


nae Sm, wise OE ie Ee GUAGE caaaieee PROVEN PAY RAISING PLAN. Write TODAY |! 
nee _ FkK EE EXAMINATION COUPON ENGINEER DOBE, Div. 3398, Libertyville, Illinois 
ona McG ‘AW-HILL BOOK CO., 330 W. 42nd St., New York Seas eee 





rch in € e for ten days’ free examination the Croft Library of Practical ENGINEER DOBE, Div. 3398, t y ile, tt. 4 
‘ If satisfactory I will send you $1.50 in 10 days and $2.00 monthly Send me your Free Book “SUCCESSFUL DRAFTSMAN- 
a8) ne price of $19.50 is paid. If not wanted, | will return the books post SHIP.” E lai how 2 5 y 1 , 1 
> insure prompt shipment write plainly and fill in all lines. . xplain how you assist your graduates to gooc 


positions as Draftsmen. 


Company PSM-11-38 TOWN STATE 


SOSH OSOHREORSHEDSESEOBEBECGEOE See ean ean ane ae eae anna ana eaeaeanawaw ee e 
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BEAUTY 
LOVE, Etc. 


Round the 





World’s Greatest Collection of 
Strange & Secret Photographs 








TOW you can travel rour d the world with the most daring adventur- 

ers. You can see with your o wn eyes the | weirdest peoples on earth 

You wit 3 the strangest cus s of the re 1. white, brow lack 

nd yvello poens You attend their. startlin rite their my ious 

practi y are all assembled for you in the five great volume 
of the SECRET MUSEUM OF MANKIND 

e is the World's Greatest Collection of Strange and Secret Photo 

grap Here are Exotic I’ »s from Europe, Harem Photos from Africa 

_ bk no Female otos, Marriage Photos from Asia, Oceania 





ica, and hundreds of others. There are almost 600 LARGE 
PAGES. OF PHOTOGRAPHS, each page 62 square inches 


1,000 REVEALING PHOTOS 





You see tual courtshiy racticed 
in every qu arte r of the “ veri. Yon see Contents of 5- Volume Set 
magic and mystery in queer lands VOLUME | 
where the foot of a white man has The Secret Album of Africa 
rarely trod, You see Oriental modes of VOLUM 2 
» and female slavery in China 


‘ The Secret po bet of Europe 
i India, ete. Through the close VOL 
up of the camera you witness the exotic 
of every « .oo ane female cus 
pomne, in aan a. 
ed by ONE “THOUSAND LARGE 

PHOTOGRAPHS, in ludin “x (130 full-page 

‘ and thrilled by the hundreds of 
$s that aeaetthe them 


5S PICTURE-PACKED VOLUMES 


The SECRET MUSEUM OF MAN- 
KIND consists of five picture-packed 


UME 
The Secret Album of Asia 
VOLUME 4 
The ae oe. + America 


LUM 
The qusal | py ey of Oceania 








eee storie 








specimen Photos 














Round volumes (solidly bound together for 
w ia convenient reading Dip into any 
Various Secret Societic one of these volumes, and as you 
Civilized Love \ Savage turn its daring pages eed find it 
Strange Crit Cr nal lifficult to te a ourself awe me 
Flagellation and Slavery in stor uncensored —p 
Omer roter & Tabor the WORLD’ s GREATEST co LECTION 
Mysterious Custor OF Zreanes AND SECRET oTo 
] le Sla Hunter GRAPHS, containing everything io om Fe 
a i oor male Booey Round the i to the most 
1,000 Strange & Secret Mysterious Cults and Customs. These hun 
Photos dreds and hundreds of large pages wil! g 
you days and nights of thrilling instruction, 
imply sign & mail the co ” Re member each of the 5 ames is 9 inct 
hich, and, opened wide L member also that ‘NM Volume Set for 
merly sold for $10, And it pound in expensive life time’’ cloth Jon't put this 
if. Fill out the coupon, pd - itl in the next mail, and receive tl is huge work at once 


FORMERLY $10 
NOW ONLY AO we on 


$198 


For THE COMPLETE 






5 VOLUME SET eae 
volumes Cy 
BOUND ‘% \ 4 q Wests 
TOGETHER : \ ’ \ ekg 


a A seg nocner yt 70 Sth Ave west. 2211. New — 
Secret 1 of Mankin i at \ nes be 

ay I onto $1.98, plu postage on a arriva wore de lachted, 

in f full refund of $1.98 lic fercign codes 


pted att Wik 


4 Name 
g Address 
- City 


oe one y ire er sing $1.98, the 
M 


State 
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Questions from 


Home Owners 
(Continued from page 54) 


ber gloves and apply the mix with a brush 
When the paint is softened scrape off and 
scrub the cleaned surface with hot water 
Then wipe dry and apply vinegar to neutra- 
lize any strong alkali that may remain on 
the surface 


Crack in Concrete Wall 


Q.—I HAVE had trouble sealing up a crack 
that has appeared in the concrete wall of a 
handball court on the roof of a building. Each 
time it is filled, vibration loosens it and the 
material falls out. Can you advise me what t 
do to make the new concrete stay in place 

S. H., Brooklyn, N. Y. 

A.—IT IS always difficult to make new con- 
crete adhere to old, as a perfect bond is hard 
to obtain. Roughening and soaking the sur 
face to be covered is the best general plan 
Keep the old concrete surface moist for about 
ten hours by letting a spray of water fron 
a hose trickle over it. Then apply a pure ce- 
ment paste of the consistency of cream, and 
place the new concrete against this. 
method usually succeeds in making new con- 
crete stick to the old. 


Repairs for a Leaking Roof 


W. H. L., GOWANDA, N. Y. If the roof leaks 
only in one place, which you can locate, it can 
be patched by applying a coating of thick 
roofing cement, adding a layer of cloth as a 
strengthener, and then another coat of ce- 
ment. If the whole roof is bad, the best thing 
is to cover it with a good grade of roll roofing 
laid according to instructions which come 
with it. 


Stains on Composition Shingles 


Q.—THE cement-asbestos shingles on the 
front of our house are badly stained with a 
green coloring, caused by the copper screen- 
ing in the windows around the top of the 
porch. Is there any way to remove this color 

G. F., Baltimore, Md. 

A.—IF THE stains are not too deep or ex- 
tensive in area, try rubbing them with a mild 
acid solution such as white vinegar and water 
or a two-percent solution of muriatic acid. 
Flush with clear water afterward. If the 
stains are extensive, it may be advisable to 
obtain a commercial shingle-cleaning agent 
from a local dealer in paint supplies, or 
from a hardware store. 
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By 
ARTHUR H. 
CARHART 


ORTH of Denver, 

Colo., in the Rocky 

Mountain National 

Park area, a great 
river may soon be lifting it- 
self over lofty mountains by 
its own bootstraps. For en- 
gineers of the U.S. Bureau 
of Reclamation have just 
completed plans for tapping 
the abundant water supply 
on the western slope of the 
Continental Divide, the top- 
ographical backbone that 
separates the Atlantic and 
Pacific drainage areas of 
the United States, hoisting 
it under its own power over 
the mountain barrier, and 
Spilling it down the eastern 
Slopes to irrigate farming 
lands that need only water 
to make them as rich and 
productive as any in the 
world. 

Known as the Colorado- 
Big Thompson project, this 
Sigantic scheme calls for a 
vast mechanism of reser- 
voirs, canals, power lines, 
Pumping stations, and hy- 
droelectric plants. On the 
Western side of the divide, 
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Steel spider webs like this will reénforce the concrete 
mammoth aqueducts in the Colorado-Big Thompson 
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WATER WILL LIFT ITSELF 
BY ITS BOOTSTRAPS 


Relief map and drawings show de- 
tails of the complicated system 
of reservoirs, pumping stations, 
aqueducts, and hydroelectric gen- 
erating plants by means of which 
water from the western slope of 
the Continental Divide will water 
thirsty lands to the east. At left, 
steel forms being placed in typ- 
ical concrete aqueduct construction 





water will be taken from reservoirs on the headwaters of 

: the Colorado River, raised and routed along a thirteen- 

POWER CABLE : mile tunnel bored through the Rocky Mountains, and di- 

PLACED IN TUNNEL rected down the eastern side to whirl the turbines of 

TO PROTECT IT FROM power generators on its way to irrigation reservoirs at 

ICE AND SNOW ee lower levels. Part of the electricity generated here will 

be carried back to the western slopes to complete the 

cycle by driving pumps that raise more water to the 
tunnel level. 

Instead of wiring this electrical energy back acros™ the 
divide on towers straddling the mountains, engineers plan 
to pipe the 22,000-volt current back through a three-inch 
cable laid on a rock shelf within the water tunnel. Here 
the transmission line will be sheltered from the bitter 
cold and deep snows that would block winter maintenance 
work on exposed power wires running over the mountains 
above timber line. If breaks occur, water can be shut off 
and repairmen can enter the tunnel. 

Another revolutionary feature of the project is the plan 

‘ to keep the entire system free from ice, even when the 
temperature dives to forty below zero, for ice crashing 
down penstock tubes could do irreparable damage to tur- 
bine blades. Instead of taking water from the surface 
of the storage lakes that will dot the completed system, 
engineers plan to tap the supply at lower levels where 
water is always above the freezing point, even in subzero 
weather, due to the enormous pressure of the water and 
ice above. 

Even in the longest open canal in the system, it is esti- 





CANALS, TUNNELS, 


AND SIPHONS CARRY 
WATER FOR POWER Drawing by 8.9.Seielstad 
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mated, the running water will lose 
only half a degree in temperature, 
which it will more than recover by 
contact with thirteen miles of tunnel 
rock. Then, friction in each of the 
series of turbines through which it 
will flow will continue to replace heat 
we. that the water loses in transit from 


a one part of the system to the next. 
RQ N A giant among engineering proj 
NS ects, the Colorado-Big Thompso: 
plan may change the entire charac- 
ter of a huge section of land, turning 
barren soil into fertile land, and 
supplying cheap electricity to light 
homes, run radios, operate farm ma- 
chinery, and perform countless other 
tasks on the faims and in the near- 
by towns. Construction plans pro- 
vide for preserving the scenic beauty 


il la 

he fy | ; ; 

«’ tbls - » é al-pé é ° 
scale _ Y of the national-park area 


Miles of steel reénforcing for wa- 
ter tubes will be required by the 
vast new river-diversion project 


other 


Human moles will bore a tunnel thirteen miles through the backbone of the continent. The character of 
the work is illustrated by this view of the main tunnel of the Gila gravity irrigation canal in Arizona 
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Flyers Snare Supplies 
from Speeding Truck 


SNATCHING gasoline, oil, and sup- 
plies from the top of a speeding 
truck was the unusual refueling 
method adopted by two Ohio flyers 
when they recently attempted to set 
a new national endurance record for 
lightweight airplanes. When refuel- 
ing was necessary, the flyers swooped 
low over the speeding truck, and 
lowered a metal hook on a line to 
snag cans of fuel, boxes of food, and 
other supplies. 





sajog dq peeds 
suBiS 94045 





umoq-episdy 


"4904S STY JO J9AOUIN} 8y} 
esBeI0UL OF WIY Bull[q 
-eud ‘apBi} Jleq} WwIy 
@ALS 0} SpPBEY JI9Y} UO \ 
pueys A[[V19}I] [11M Suez 
-y10 Aanqgxoy yey} sedoy 
4a3npO "1vd =AIaAtlap 
puBv 9103s SIq 0} poayoR} 
-ye sugIs UO UMOP apIs 
-dn pelea, aurea siy 
pey “sseyy ‘Aanqxoy jo 
qUBYyoIeW sIBMpIBY ‘19} 
“IND “A *M ‘21038 SI 07 
U0I}U9}}8 40BI}]8 pu 
A}ISOLIND 9}I0X9 PINOM 7 
yey} sul mouy { 3431194} 
ye poanjord yon} Alsat] 

;, - -ap pue jUoIJ 91038 94} 
a Customers fairly stand on their heads to give their trade to W. B. Cutter's store UJIM BuOIM S.LVHM 





Mg > “6 he 7 gES a ' _* x 


NCE VOVEMBER, 1938 69 




































“MENTAL SHOUTS,” 
PICKED UP WITH 
SOUND MIRRORS 
IN NOVEL TESTS, 
CAST NEW LIGHT 
ON TELEPATHY 


This man is shouting mentally. Blindfolded, he is concentrating 
his thoughts upon the name of the paper symbol held in his hand 


? + 


Involuntary sounds emitted by the 
subject are picked up by the sound 
reflector, projected across a room, 
and concentrated by another mirror 







Dr. John L. Kennedy placing a 
student in position for the ex- 
periment. At the right, he is 
strapping pads over the ears 
and eyes of the subject so that 
the latter cannot see or hear 











\ 


sciousl 
find ov 
profes: 
it Ste 
Alto, | 
series 

Blin« 
pads s 
ind ea 
vere ] 
placed 
ter of 
a para 
to pic! 
project 
to ano 
centrat 
on the 

Fron 














HEN you concentrate 
your mind on a prob- 
lem, do you uncon- 

sciously think out loud? To 

find out, Dr. John L. Kennedy, 
professor of psychical research 
it Stanford University, Palo 

Alto, Calif., recently made a 

series of curious experiments. 

Blindfolded and deafened by 
pads strapped over their eyes 
ind ears, twenty-five students 
vere led in turn to a chair 
placed exactly at the focal cen- 
ter of a large ‘‘sound mirror,” 

parabolic reflector designed 
to pick up faint sounds and 
project them across the room 
to another mirror, which con- 
centrated the sound vibrations 
n the ear of a listener. 

From a box, each student re- 







peatedly selected a paper sym- 
bol, identified it by touch, and 
then concentrated on it, men- 
tally shouting its name, al- 
though he was warned to make 
no actual sound. Listening 
carefully for mirror-reflected 
sounds, the receiver recorded 
what he believed the unseen 
symbol to be. 

Nearly half of the subjects 
emitted involuntary whispers 
or sound cues that materially 
aided the receiver in identi- 
fying symbols. It was con- 
cluded that many persons do 
unconsciously think out loud, 
a fact that may have some- 
thing to do with the success 
of certain persons in card- 
guessing telepathy tests 
(P.3.M., Mar. ‘Si, p. 21}. 


























Cut-out paper symbols used in the tests. 
They are similar to the figures em- 
experiments 


ployed in card-guessing 





The complete set-up is seen below. 
As the blindfolded student identi- 
fies each symbol by touch, he shouts 
its name mentally and the "receiver'’ 
tries to guess what it is, while Dr. 
Kennedy checks results. Many were 
found to make involuntary noises 






































Mile-a-Minute Bicycles 


RIDE BUBBLES OF AIR IN MOTOR-PACED RACES 


WICE a week, followers of the 
oddest cycle sport on earth have 
been gathering at a gray, wooden 
oval on the outskirts of New 
York’s famous amusement resort, Coney Is- 
land. On this track, with its banked turns ris- 
ing thirty feet above the ground, expert riders 
are clinging to “bubbles of air’”’ behind speed- 
ing motor cycles in a strange, thrili-a-minute 








CYCLING ON AIR 


Air currents produced 
by the speeding motor 
cycle create a partial 
vacuum that whisks a 
bicycle racer along 


Two cyclists and their 
pacers whizzing around 
a steep turn. The high 
speed and tricky rid- 
ing make motor-paced 
riding a thrilling sport 
for the spectators, too 


sport known as motor-paced bicycle racing. 
A decade ago, and for twenty years or so 
previously, such races were familiar in many 
parts of the United States. Today, the only 
track in the country featuring their thrills is 
the Coney Island Velodrome. 

No race on wheels is stranger. Imagine 
yourself in the grand stand at the starting 
signal. Riders on curious bicycles, with front 

wheels smaller than rear ones and with 

front forks curving backward instead of 
ahead, begin pedaling at one end of the 
oval. At the same time, an equal number 
of motor cyclists, riding machines fitted with 
rollers suggesting those on clothes wring- 
ers extending out from the rear, dart 
around in the same direction from the op- 
posite end of the track. Before a lap is 
completed, each motor cyclist picks up his 
bike-riding team mate, swings in front of 
him, and, for the rest of the race, sets the 
pace and breaks the wind for the rider. 
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In this close-up, note how the pacemaker stands far back on his ma- 
chine, leaning against an almost vertical seat, to give his cyclist 
the greatest possible advantage. He steers with extension handlebars 


A motor-paced bike compared with one designed for sprint rac- 
ing. The front wheel is small, and the front fork curves back 


‘he small front wheels and reversed forks 
nable the cyclists to get closer to the pro- 
tection of the pacemakers, while the rollers 
ermit the spinning front wheels of the bicy- 
les to touch the machines ahead without caus- 
ng a spill. 

As the machines scud past, the cyclists 
ugging close behind the roaring motor cycles, 
ou notice that the pacemakers are standing 
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bolt upright. In passing through the air, 
their bodies create an area of partial 
vacuum behind them. Just as a news- 
paper follows a rushing express train, 
the cyclist, as long as he can cling to 
this area, is helped to attain speeds 
otherwise impossible. During sprints, 
motor-paced racers on high-geared ma- 
chines whiz around the track at fifty and 
even sixty miles an hour. Aérodynam- 
ics and athletics combine to produce the 
thrilling show. 

Throughout the race, you hear cy- 
clists and pacemakers shouting back 
and forth, planning out the ~-oves in 
their game of speed. Oldtimers use 
tricks to save their energy for the final 
dash to the finish line. On windy nights, 
for example, veteran riders swing from 
one side of the roller to the other as they 
round the turns, always keeping on the down- 
wind side where the partial vacuum is 
greatest. 

Pacemakers also have their stratagems to 
aid the racers. They know the tricks of the 
game as well as the cyclists, and in many 
cases have been well-known bike riders be- 
fore they turned to pacemaking. Before a 


73 





contest, they carefully adjust their puttees 
so the wind will blow up them and balloon 
out their leather garments. All pacemakers 
are required to wear the same size suits. 
Curiously enough, thin pacemakers offer bet- 
ter protection than fat ones. The explanation 
is that their suits flatten out in the wind in- 
stead of fitting in a snug, streamline manner. 
Most spectacular of the tricks of the pace- 
makers are those you see when the machines 
come tearing out of the turns. Swooping 
close to rivals, they seek to “blow off’? oppos- 
ing cyclists by breaking up the air currents 
around them. 

The length of these motor-paced speed- 
battles runs from thirty to sixty-two miles. 
The first cyclist to cross the finish line, irre- 


Delicate adjustment of the 
seat is obtained by the use 
of a turnbuckle 
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spective of the position of his pacemaker, is 
the winner. As the dizzy whirl continues, the 
front wheels of the bicycles are usually spin- 
ning within a fraction of an inch of the rollers 
on the pacemaking machine. Every inch the 
cyclist drops back increases the effort of ped- 
aling. If he falls behind as much as half a 
foot, he loses his protection, his speed instant- 
ly falls off, and the pacemaker has to slow 
down and let him catch up. At any instant 
during the race, you are likely to see a leader 
lose his pacemaker and another rider sweep 
ahead of him. The uncertainty lasts to the 
finish line and keeps you on your toes. 

The beginnings of this odd speed sport go 
back to the last years of the nineteenth cen- 
tury. Soon after 1890, records made by cy- 

clists paced by other cyclists began to 
figure in the sporting news. At first, re- 
lays of wind-breaking riders led a star 
‘“‘pedal-pusher” in his race against time. 
Then, tandem bicycles did the pacing. 
Finally, long machines carried three, 
four, five, six, and even seven riders, all 


Puzzle: find the 
bicycle rider. A 
front view of the 
team explains the 
whole idea — the 
pacemakershield- 
ing his cyclist 
from the wind. It 
helps if his cloth- 
ing fits loosely 
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Thanks to rollers like this, mounted on the rear ends of the pacing motor 
cycles, racers can keep close to their pacers without too much danger 
of snagging a wheel—which is no fun at a speed of sixty miles an hour! 
Here the pacemaker is carefully checking the adjustment of the roller 
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Here's an old- 
time motor-paced 
team, with two 
pacemakers on a 
tandem bicycle 
equipped with an 
auxiliary gaso- 
line motor. This 
outfit was the 
forerunner of the 
motor-paced race 
as it was at the 
peak of its glory 


pedaling in unison with a lone racer 
bent low and tearing along behind. 
Among the first of the motor-paced 
racers was Harry Elkes. In Philadel- 
phia, around the turn of the century, 
he broke all existing records, paced 
by a tandem motor cycle on which the 


Bikes wear pants 
at the Coney Is- 
land velodrome. 
Covers protect 
the lightweight 
tires when they 
are off the track 





front rider steered and the rear rider 

governed the speed. After that, new 

records came in quick succession. Ace 

riders, scudding around banked tracks 

behind motor cycles equipped with 

large windshields, have set amazing 

marks. Leon Vanderstuyft, the Bel- 

gian, has covered seventy-six miles in 

a single hour at a track near Paris, 

France. And the Australian rider, 

Hubert Opperman, has chalked up a 

total of 860 miles during a dizzy, 

twenty-four-hour grind at a Melbourne bike track. 
Even more spectacular were the matches between 

motor-paced contestants which reached their heyday 

in this country between 1924 and 1934. Now, at Coney 

Island, the remaining masters of this sport provide 

the only thrill races of the kind in America. 


Corks stuffed into the ends of the 
handlebars help to prevent serious 
injuries in spills at high speed. The 
bars are taped to give a wide grip 





Before motor cycles came in, 
bicycle riders sometimes were 
paced by as many as six riders 
ona tandem wheel. At the left 
is a famous "'sextette” racing 
team back in the gay nineties 
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Natures Perfect Airplane—a Fish! 


Photographed broadside-on in a German aquarium, this giant ray looks like a clipper plane in flight 


RUISING, zooming, diving, and bank- 
C ing like airplanes, giant ray fish are 
revealed just as they disport themselves in 
ocean depths by remarkable photographs 
taken recently in a German aquarium. Per- 
haps no more striking pictures have ever 


The kite of the sea. The mouth and eyes of 
this variety strangely resemble a human face 


ib 


been made of the strange creatures than the 
views reproduced on this page, which show 
their startling likeness in motion and at rest 
to the plane designer’s ideal of a “flying 
wing.” Overgrown fins extending from their 
perfectly streamline bodies have developed 
into wings whose profile in cross section cor- 
responds to the best in modern aeronautical 
practice. They serve not only for propulsion 
but also for gliding and steering. Rays 
dwell near the floor of the sea, where they 
use their curious, flattened mouths to feed 
upon mollusks and crustaceans. 


Below, a head-on view. The wings’ 
are overgrown fins for propulsion 
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Her Name Is at Her Fingertips 


DISPLAYING her name on her finger nails by painting 
one letter on each nail is the odd style affected by Helen 
Wood, Hollywood film actress, who is pictured in the 
photograph reproduced at the right. A single letter is 
painted on the nail of each finger with a white liquid 
that stands out in marked contrast to the dark-red 
background formed by a deep shade of nail polish. 


Sighting Device Aids Bombers 


VERTICAL-DIVE bombing by airplanes is made more ac- 
curate and deadly by an improved gyroscopic sighting 
device recently invented. Instead of squinting through 
an eyepiece to find the true vertical direction, as was 
necessary in earlier devices, a pilot has only to glance 
at the ground through a viewing screen. A bright spot 
of light on the glass shows the true vertical direction, This is Helen Wood, film actress. If you 
regardless of the position of the plane. don't believe it, read her finger nails 


Ground Crew Takes to Water To Dock Flying Boats 
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XPERT swimmers are members of the 

“ground” crew that docks Pan Ameri- 

can Airways seaplanes alighting on the 

waters of Biscayne Bay, Miami, Fla. When 

“ee, a clipper ship lands, swimmers tow out 
*‘s >» wheels and tires, and attach them to the 
plane so that it may be rolled out of water 
and maneuvered on land for servicing and 





Swimmers putting ? : ; 
wheels on a clipper ship. Overhauling. Members of the marine crew 


Inset shows one in water make frequent dives to tighten bolts. 
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ACCURATE estimation of 
the concentration of air- 
borne dust in mines, facto- 
ries, and other places remote 
from a laboratory is made 
possible by the portable 
electric deyice shown at the 
right. Magnified images of 
dust particles drawn into the 
apparatus are observed on 
an illuminated slide marked 
off into squares of equal size 
to facilitate counting of the 
motes. A long attachment 
cord permits the device to 
be used 100 feet away from 
an electric outlet. 


cket Works Like Machine Gun 


SEEKING to establish a new altitude record for rockets, John 
W. Parsons and Edward S. Forman, astronautical scientists as- 
sociated with the Guggenheim-California Institute of Technol- 
ogy rocket-research project, have recently perfected a novel 
rocket that works like a machine gun. A special mechanism fires 
and reloads with a succession of gunpowder cartridges at the 
rate of about ten a second to drive the rocket aloft. Between 100 
and 200 cartridges will be used for each flight of the projectile. 


Experimenters trying 
out a model of their 
long-range, multiple- 
explosion projectile 


Portable dust counter in use. 


is plugged into an electric outlet 


Lime Kills Starfish 
To Save Oysters 


CHEMICAL warfare, in the form of 
a barrage of quicklime rained on the 
ocean bottom, may help to eradicate 
destructive starfish from oyster beds. 
Tests by U.S. Bureau of Fisheries 
experts indicate that particles of 
lime falling on starfish destroy their 
skin membranes, expose the internal 
organs, and so produce death, with- 
out seriously harming the oysters. 


Rubber Toy Balloon 
Makes Radio Kiss 


TO SIMULATE by artificial 
means the sound of a kiss for 
broadcasting purposes in ro- 
mantic radio dramas, sound 
engineers at an Atlanta, Ga., 
station use an ordinary rubber 
toy balloon. As pictured above, 
the kissing sound is made by 
drawing the fingers across the 

It surface of an inflated balloon 
held close to the microphone. 
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Surgeon 


Photographs 
His Own 
Operations 


Dr. James Stotter performing 
an operation under the eye of 
his specially controlled camera. 
The pictures below show how 
pedals and cords operate the 
shutter and change the film 


pertee Kip iE . 
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ious system of foot pedals, Dr. James Stotter, 
New York City plastic surgeon, makes a per- 
manent record of all the operations that he per- 
forms upon his patients. Setting up his film-pack 
camera upon a tripod about thirty inches away 
from his operating table, he focuses it in advance 
upon the spot where, for example, he will remodel 
a patient’s nose. The base of the table 
incloses a homemade wooden frame with 
thirteen hinged slats, connected to the 
camera by lengths of stout fishing line 
running over pulleys. Stepping upon the 
pedal at the extreme left snaps the shut- 
ter to make an exposure. The other 
pedals shift the film in the pack, pulling 
the tabs in proper order until all twelve 
films have been exposed. A piece of ad- 
hesive tape attaches each tab to its 
proper cord. Thus the surgeon need not 
turn from the patient and pull the tabs 
by hand, in order to record the succes- 
sive stages of the operation; and the foot- 
operated controls make it easy for him 
to snap a picture at will, while leaving 

both his hands free for his work. 


B: CONTROLLING a camera with an ingen- 
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Long- Range Camera Gets News Pictures 


r 


es 4 9% (or 4.45 WITH the aid of a steplad- 
p 4h. 3 pa J + der and some timely “head- 
+e , y work” on the part of an as- 
a" ‘4 sistant, an English news 
“eg Fae er photographer was able to 
aap > ca “3 idee] 2 train his long-focus, tele- 
~ ~~ ae eR. scopic camera on persons 
6a Oe walking through the grounds 
ee eS of an estate from which re- 
porters and cameramen had 
been barred. The photograph 
at the left shows the pho- 
tographer focusing his long- 
range camera as it is 
supported by the head of his 

assistant. 


Torpedo Misses 
— Tries Again 


WHEN a new-type torpe- 
do passes in front of its 
enemy-ship target, a wire 
trailing behind the torpedo 
is touched by the ship’s bow, 
closing a contact and caus- 
ing the torpedo to turn 
around for a second try. The 
direction of the turn is pre- 

Fino determined according to the 
way the target is moving. 


Flea Actors Hop to Hollywood 


TRAINED fleas owned by Roy Heckler of New York 
City and booked by a Hollywood motion-picture pro- 
ducer for featured roles in a film now in production, were 
recently rushed across the continent by airplane to re- 
port for duty on the set. Before the mass flea flight, the 
insects were carefully weighed to determine transporta- 
tion charges, as shown at the right, and given a bon- 
voyage meal on the arm of their trainer, as below. 


Fleas getting a bon-voyage mec! 
before hopping off. Above, they 
are weighed for the plane ride 
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In these ball mills, minerals for coloring ceramics are 
ground to powder by tumbling with porcelain balls 


Rainbow 


Makers 


COLOR WIZARDS 
CREATE NEW HUES 
FOR POTTERY 














More than 15,000 dif- 
ferent hues for pottery, 
glassware, china, and 
other ceramic products 
have been evolved at a 
Du Pont laboratory at 
Perth Amboy, N. J. The 
photograph at the right 
shows some of the deli- 
cate tints that add 
beauty to modern homes 
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A furnace in which : * 


oil-fed flames cre- 

ate temperatures as ae ae 
high as 3,000 de- 

grees F., to smelt 
coloring minerals. 

The workman is us- 

ing an optical py- ’ 
rometer to measure 

the heat. Below, a 
rainbow in ceramics 
—some of the thou- 

sands of tints from 

the odd laboratory 















By JOHN E. LODGE ; 
very pos 
n the 

VER the door of a red-brick building on th@for; One 

waterfront at Perth Amboy in New JerseyMijiow owe 

you might put this sign: “The Home of théhii) » deca 

Rainbow.” For within its walls, color wizardi§ta) —muc 
a of the Du Pont Ceramics Laboratory are kept busy the 
year ’round imitating nature’s rare colors. Like artist 


r | mixing oil paints, they carefully blend metallic pig: 
itis ments to concoct exotic colors that bring new beauty t 






your glassware and to pottery vases, tiles, and thé 
many other baked-clay articles that come under th 
general heading of ceramics. Already they have cre 
ated more than 15,000 different hues, and each yeal 
sees almost 1,000 more added to the list. 

In ancient times, craftsmen had at their disposal onl) 


a =e 
_ a ‘ ‘ ‘ , xs 
‘ bei i «| és dea vane Gee cae 3 ) ir glass and pot 
ae: a few materials for use in coloring their glass and pol@usly avail 


whe 

<r 

4% ~- aul 

Pend 

rt 73 SPP EIGIS ION tery. Today, prospectors search the four corners Os i ex 
i the earth for the 1,000 or 

@s b more ingredients employed 

a at the Perth Amboy lab- 

oratory. Cobalt from South 

Africa, antimony from Chi- 

na, translucent cryolite or 

“ice rock” from Greenland, 

titanium from India, and 

borax from Death Valley in 

California, all go into the 

making of the dazzling 

range of ceramic hues. 

Precious metals, and even 

the rare radioactive metal 

uranium, are being pressed 

into service to yield richer Ag the first step, a vase 

shades. shaped on a potter's whet 
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In a spray booth, a worker coats a sample piece 
of pottery with a new color solution for a trial 
firing in a high-temperature electric furnace 














Every possible metallic pigment is test- 
n the never-ending search fcr new 
lors. One of the newest shades, a rich 


owes its beauty to vanadium. Up 
lecade ago, vanadium was a costly 
much too costly for use in tinting 
Then the steel industry began 
to increase the strength of auto- 
ixles. When large quantities were 
large-scale production caused the 
drop, and the color wizards were 
» add it to their stores of available 
materials. 
course of their research with var- 
ments, the Du Pont experts often 
in duplicating a rare shade pre- 
y available only in priceless art ob- 
ind expensive copies. For the first 





to an elec- After this, it is coated ..and exposed to white The result is a perma- 
first firing with the coloring material heat in this glazing oven nent coat of rich color 
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time in America, for example, the 
prized ox-blood color of ancient 
Chinese poéttery has been matched 
and can now be duplicated econom- 
ically. 

When a manufacturer of china 
or glassware places an order with 
the laboratory for a specific pig- 
ment, he may make his choice 
from thousands of sample shades, 





or the chemists will undertake to 
match a color or duplicate the hue 
of a vase or dish from anywhere in 
the world with a custom-made tint. 
Producing a desired shade some- 
times takes months of careful ex- 
perimenting. Time after time, the 
color chemists mix minerals to 
gether until they obtain just th 
right combination. As each tria 
compound is made, it is blended 
and fused in a superhot furnace; 
pulverized in a grinding mill, mixed 
with a liquid medium, and finally 
sprayed on samples of pottery an 
tile. Then the white heat of ar 
electric furnace transforms it int 
a permanent and colorful coating 
Often the heat entirely alters 4 
hue, and the experimenters mus 
begin all over again. When a tria 
batch of the desired color has bee! 
made successfully, the pigmen 
goes into large-scale production. 
The color expert’s job does n 
end at the Perth Amboy plant 
however. For even after the pig 
ments have passed the laborator 


Left, a scene in an American chinawar 
factory, with racks of plates drying 
molds. Below, sample tiles being place 
in a furnace at the Du Pont laborator 
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tests and have been shipped to the 
pottery manufacturer, technicians 
often follow them into the factory 
for special field tests. 

One of the hardest research nuts 
cracked at the laboratory in recent 
years was stabilizing the various 
shades of vermilion. For years, 
troubles dogged the efforts of the 
research workers. They changed 
their formulas again and again. 
They tested sample after sample in 
their electric furnaces. Always, the 
least variation in conditions caused 
the color to turn black or to burn 
off. Finally, not so many months 
ago, they licked the problem and 
now you can buy vermilion pottery 
colored by a staple pigment. 

In their work, America’s color 
wizards are not only providing new 
beauty for your table china, your 
flower vases, and your gayly tint- 
ed bathroom and kitchen tiling, but 
they are writing a new chapter in 
the story of ceramics—a history 
that dates back to _ prehistoric 
times. For centuries, the art relics 
of ancient China, Persia, and the 
early European civilizations have 
been highly prized for their excel- 
lence of color. But today, their 
beauty is being challenged by the 
products of our own modern “rain- 
bow” laboratories where chemical 
research is providing colors with 
tone and luster that were once un- 
ttainable. 


Masked workers tend the mechanical sift- 

right, and the rotary mixer, below, 
sed in preparing the coloring materials. 
Lower right, an optical pyrometer in use 
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With the new color camera described on these pages, amateur 
now can print their own color pictures, like the one above, 
their own darkrooms. It takes both indoor exposures and o1 
door action shots for either contact prints or enlargemer 
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nateur 
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GIVES 


O LARGER 
than many box 
cameras, an in- 








genious new 
“candid”’ color camera 
now enables the ama- 
teur photographer to 
make inexpensive nat- 
ural-color photographic ; 
prints—in his own dark- 
room—from his snap- 
shots. 

Designed by Adrian Le Roy, New York 
City photographic chemist, the new camera 
is of the “one-shot, color-separation’”’ type, 
meaning simply that each time you click its 
Shutter, you expose simultaneously three sep- 
irate films—one for each of the three primary 
olors, red, yellow, and blue. A “‘filter-mirror’”’ 
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. Key of eas 












that both transmits and reflects light, splits 
the incoming light beam from the lens in two, 
Sending the proper color rays to the three 
films, as shown in the drawing on the oppo- 
Site page. 

upplied with the camera is a separate unit 

ed a densitometer, which is the key to a 
simplified developing process, worked out by 
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NEW AMATEUR CAMERA 
Inexpensive Lo 





y color-printing process is this 
device that reads density of the negatives 


| 


or Prints 











Three films in the camera 
seen in use at upper left 
are used in making the 
natural-color photoprints 


the inventor, that makes 
use of standard devel- 
oping equipment found 
in most amateur dark- 
rooms. Producing its 
own “cold light,” light 
almost devoid of the 
heat of its tiny electric 
bulb, this unit analyzes 
ald compares the three 
developed negatives, 
and indicates its find- 
ings on the dial of a conventional exposure 
meter. From this the amateur finds the 
proper exposure times for copying the nega- 
tives on special transparent films. Still using 
the readings to guide him, he immerses each 
film copy in its respective color dye. When 
the picture image on each of the three trans- 
parencies has absorbed its dye, each is then 
placed in turn in the same position or “regis- 
ter” on a piece of fixed, white printing paper, 
and then removed. Acting as printing plates, 
the three transparencies transfer their dyes 
to the paper to produce a print in natural 
colors. The camera is available in profes- 
sional as well as amateur sizes. 
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Signal Warns Light Beaters lo 
INVENTED by Arthur M. Loungway of Endicott, 

N.Y., an improved traffic signal is designed to pre- 

vent motorists and pedestrians from being caught 

while trying to “beat the light” at intersections. Of 

sixteen light bulbs set into an aluminum ring at- W 

tached to a conventional traffic signal, fifteen are 

white and one red. The bulbs light up consecutively 

to indicate the number of seconds remaining before 

the traffic light will change. 


can’t 
built 
SO SU) 
how ] 
plant 
Bacteria Get Food in Capsules J 1°", 
CULTURES suitable for j br = fa 
laboratory cultivation ; ; — 
: ‘ lift, 
of bacteria and other mi- shaft 
crodrganisms are now seamed 
available to the ama- merge 
teur microscopis¢ in con- os Ps 
venient capsule form. eh , 
Obtainable in packages — 

of ten, twenty-five, or 

100, the capsules are 

made ready for use by 

dissolving their con- 

tents in a measured 

amount of water, and 

: oe ‘ then sterilizing the so- 
A. M. Loungway, right, with his signal that lution. A variety of Contents of capsule dissolved 
shows how soon traffic lights will change Cultures are available. in water makes germ culture 


Houseboat Follows Tom Sawyer’s Trail 


NSPIRED by the imaginary adventures of Mississippi River to New Orleans, La., on the 
| Tom Sawyer and Huckleberry Finn,famous’ engineless houseboat shown in the photo- 
Mark Twain characters, Andrew W. Ander- graph below. Long sweep oars provide the 
son, a clerk in the U.S. War Department only means of maneuvering the odd craft 
offices, and his wife are drifting down the along its winding course. 


Andrew W. Anderson and his wife aboard the houseboat on which they are drifting down the Mississippi River 
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_| Legpower Helicopter 
re ls Used In Tests 












ght 

Of ‘ 
a ILL anyone ever be able to fly under his 
natal own power? Most experts believe it 
tn can’t be done, but the American scientists who 
"tr built the curious apparatus pictured here aren’t 
Ore 


so sure. At least, they propose to find out just 
how human muscles rate as a potential power 
plant for aviation. Designed for testing rather 
than flying, this “legpower helicopter’ em- 
ploys an airplane-type propeller that is spun 
by foot pedals, while a gauge shows the pace 
attained. If the operator develops enough 
“lift,’ the bicycle-type seat and supporting 
shaft slide upward within the stationary outer 
framework. In one trial, it is reported, a sub- 


ject raised the “pedal plane”’ : 





six inches off the ground by 
pumping on the pedals. 





With this odd earthbound flying 
machine, scientists tested the 
ability of a human being to rise 
from the ground under his own 
power. Below, measuring the "‘al- 
titude"’ attained at end of test 
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‘ure 
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Forty-one inches long, this oversize harmonica has a range of 320 notes 


Planes Blossom with Ice 


in Wind-Tunnel Tests 


TO DETERMINE the best methods of preventing the 
accumulation of ice on airplanes in flight, Goodrich 
engineers have been conducting an extensive series 
of tests in a special refrigerated wind tunnel at their 
Akron, Ohio, laboratory. One of the many strange 
and beautiful ice formations resulting from their 
experiments is pictured in the photographs below 
and at the right. 


Duets Played on 
Giant Harmonica 


with 320 Notes 


MORE than a yard long, a 
giant harmonica designed for 
playing duets was one of the 
outstanding features among 
the $2,000,000 worth of musi- 
cal instruments on display at 
a recent exhibition in Chi- 
cago, Ill The mammoth 
mouth organ built for two, 
shown in the photograph re- 
produced at the left being 
played by two visitors to the 
exhibition, measures forty- 
one inches from end to end, 
and has a range of 320 notes, 
extending all the way from 
deep bass to high treble. 


Strange ice patterns formed on the nose of 
a plane in de-icing tests with an eighty- 
mile gale at eight degrees below zero 
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Golf Course Becomes Desert for Movie 


Imported sand, potted palm trees, and painted mountains helped create this desert scene for "Suez" 


HREE THOUSAND truck loads of sand, chines, consisting of twelve propeller-type 

scattered over the greens and fairways, blowers driven by airplane engines, whipped 
transformed a golf course near Hollywood, up gales that reached a velocity of sixty 
Calif., into a twenty-acre desert for the film- miles an hour on certain parts of the set. 


ing of -a spectacular 
storm scene during 
the production of the 
motion picture “‘Suez.”’ 
Nine different kinds 
of sand found along 
the shores of southern 
California were tested 
photographically be- 
fore cameramen final- 
ly selected one type 
Which matched that 
found near Yuma, 
Ariz., where other 
enes in the picture 
were taken. Artificial 
ilm trees planted by 
tudio carpenters in 
oxes sunk into the 
yround, and a real- 
Stic background of 
iinted hills, com- 
eted the man-made 
lesert. For the storm 
equence, a_ battery 

powerful wind ma- 
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During a synthetic sand storm, dummy water towers were tipped over with jacks 
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Artist Paints Face 
with Face Paints 


ROUGE, lipstick, face powder, 
mascara, eye shadow, and other 
cosmetics formed the materials 
used to paint the portrait of Jes- 
sica Dragonette, radio singer, pic- 
tured in the photographs above 
and at the left. Completed by the 
artist in less than thirty minutes, 
the novel cosmetic portrait em- 

The artist signs his name to his portrait of Jessica Dragonette, ploys artist's colors only for the 
radio singer, done in cosmetics. The inset shows the materials hair and the flowers on the hat. 


Mechanical Pitcher 
Exercises Batsmen 


A BASEBALL pitching ma- 
chine whose “arm” will nev- 
er tire, no matter how long 
it labors on the mound, is a 
recent invention of Byron 
Moser, of St. Louis, Mo. Op- 
erating in much the same 
manner as mechanical appa- 
ratus that hurls tennis balls 
for practice stroking, the au- 
tomatic pitcher serves a per- 
fectly placed ball at each 
pitch. Electrically driven, the 
unit throws at the rate of one 
ball every fifteen seconds. 
Both the speed of the ball and 
its height can be regulated 
at will by adjusting controls 
on the machine. A _ metal 
shield prevents the mechan- 
ical moundsman from being ; B jo 
yron Moser swinging at 
damaged by batted balls e fest bell thrown by 
driven back against it. his mechanical pitcher 
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Supermicroscope Magnifies 100,000 Times 


: MPLOYING a stream of electrons, tiny 
electrified particles, instead of a conven- 
ial glass lens, the gigantic supermicro- 

' pictured above can magnify minute 

* by biects as much as 100,000 times—a magnifi- 
+cher ition comparable to enlarging the head of a 
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pin to a diameter of 330 feet. Designed by 
Dr. B. von Borries and Dr. Ernest Ruska of 
Berlin, the German giant electric “lens” is 
adjusted and regulated by means of a con- 
trol panel resembling a radio switchboard. It 
is expected to aid in fighting disease. 
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Floating Mower Cuts Weeds in River 


WEEDS and tangled grasses that often clog 
streams, rivers, and lakes, making them dif- 
ficult to navigate, are eliminated by the odd 
floating mowing machine shown in the pho- 
tograph above. Perfected after seven years 
of work on the part of George Sanger, of 
Rockwood, Mich., the curious craft is pow- 


ered by a gasoline motor that drives a pair of 
paddle wheels mounted on the sides. A mow- 
ing unit, projecting out in front of the weed- 
cutting boat, is lowered into the water. As 
the craft moves along, oscillating blades pow- 
ered by the gasoline motor slice off the ma- 
rine growth below the surface of the water. 


New Gas Mask Covers Baby Completely 


A doll demonstrates the use of the baby gas mask. 
Filtered air is pumped in with an artificial lung 
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BABIES are protected from poison gas in 
case of a wartime attack by a novel mask 
recently invented in France. An air-tight 
sack, within which a baby is placed, is fitted 
with a transparent window, and equipped 
with a rubber lung and a filter unit to re- 
move impurities from the air. The person 
holding the infant controls the amount of 
fresh air entering the shelter by pressing on 
the rubber-lung unit. 


Labels Made for Typing 


TRANSPARENT paper 
next to the adhesive 
on gummed labels now 


available in_ strips, 
makes it possible to 
place the labels in ‘a 
typewriter for mark- 
ing without having 
them stick to the rol- 
ler. The backing then 
is stripped off and the 
labels stuck in place. 
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Motor-cycle po- 
licemen_ arrest 
traffic violators 
and bring them 
to a parked car 


Summonses and 
records of of- 
fenses are made 
out at once on 
a typewriter 






| 


or al 


as a mobile traffic court at selected 
highway intersections in Cleveland, Ohio. 
Speeders, drivers who ignore traffic lights, 
ind other traffic violators are spotted from 
the parked police automobile, arrested by 


Fee station on wheels is now serving 








How the trailer appears 
when closed and open. The 
drawing at right shows the 
pivoted rear wall folding 
back as the unit is closed 
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Police Car Is Traffic Court on Wheels 
























the lh 










motor-cycle police assigned to the mobile 
unit, brought to the car window for booking, 
given a summons, and bonded for later ap- 
pearance in regular traffic court. Summonses 
and records of offenses are made by an officer 
within the car on a typewriter hinged to the 
back of the front seat. The system of travel- 
ing police courts, which can move about to 
locations where traffic is heavy, is expeeted to 
speed up the handling of traffic cases by per- 
forming some of the court’s procedure right 
at the scene of the violation. 


Telescoping Trailer Makes Cozy Overnight Cabin 


DESIGNED for tour- 
ists and campers, a 
compact collapsible 
trailer recently in- 
vented by LeRoy 
Smelker, of Dayton, 
Ohio, opens and clos- 
es as easily as a 
folding bed. Provid- 
ing sufficient space 
for two built-in beds, 
the folding overnight 
cabin is opened out 
for use merely by 
lifting its back end, 
which raises the rear 
wall. Two windows 
flank the door, and 
two others are built 
into the telescoping 
side walls. 





















"One of the men, a hulking fT 
longshoreman, leaped at me 
with a huge butcher knife” 


By 
HAROLD (“FLASH”) 
MURRAY 


Former U. S. Anti-Narcotic Agent 


Not satisfied with the thousands of addicts on whom they already have a hold, the 
vicious dope rings also prey on the innocent. These photographs, posed by the 
author, show how a “steerer” finds a new customer for his wicked trade. Every 
possible trick is used to entice a new victim into trying some form of narcotic 





DOOR creaked behind 
me. I swung 
around on the 
dark, evil-smelling 

stairway. Two “torpedoes,” 
swarthy gunmen of a dope 
ring, blocked the stairs be- 
hind me. Another’ door 
opened above. Three more 
torpedoes, guns in hand, 
stepped out ahead of me. 

For weeks, I had been on 
the trail of an elusive nar- 
cotic king known as Tally- 
Ho. An anonymous tip had 
brought me to a squalid East 
Side tenement house in New 
York City. After seven 
years in the narcotic serv- 
ice, after sending more than 
500 men to the penitentiary, 
I was in a trap of the under- 
world. 

One of the men picked up 
an empty ash can. I knew 
what that meant. By send- 


Curiosity leads many to tak 
fatal step. The steerer g 
his victim to an opium den, 


ing sure they are not foll 





ing it 
he wo 
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ing it clattering down the stairs, 
he would cover the sound of gun- 
fire. Before he could drop it, how- 
ever, there were footsteps on the 
stairs. A woman and her three 
children were coming down from 
the top floor. The torpedoes 
whipped their guns into their 
pockets. They put on an act, pre- 
tending we were all pals. In a flash, I made up my mind. If I 
was to be murdered, it would be before witnesses. So, when 
the woman passed, I stepped out and walked down beside her. 
Any second, I expected to feel lead in my back. But the tor- 
pedoes, taken off guard, didn’t know what to do. Once in the 
street, I vanished like a rabbit. 

But I came back a week later, walking on crutches. That is 
a favorite ruse for getting in close before a raid. Because no- 
body pays much attention to a cripple, I wound bandages 
around one foot and hobbled down the street toward the ten- 
ement. Opposite the door, I hurled the crutches in the gutter 
and tore into the building. Other Federal men, planted on all 
sides, followed me. We hit the gang’s hideout like terriers in 
a rat’s nest. Outnumbered, the same men who would have 
killed me without batting an eye when they had me alone, sur- 
rendered without even reaching for a gun. 

Trailing organized dope gangs is one of the toughest and 


i 
oul hopelessly in the grip of the dope hab- After smoking twenty or thirty pills, the victim drops off into a deep 
den, ap oddict craves more and more of the sleep, which is often a hellish nightmare. Many times, death is the only 
+ fol Here her pipe is being loaded with a release from the habit. To disguise the telltale fumes of the opium, in- 
f opium cooked over a peanut-oil lamp cense is burned or dampened sheets are hung over doors, as shown above 
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Holding the spoon over 
a match flame, he dis- 
solves the drug in a 
few drops of water. The 
warm liquid is then 
drawn up into the medi- 
cine dropper, as seen 
in the photo at right 


Here the author 
shows how a victim 
will even risk infec- 
tion to continue his 
habit. Taking a small 
amount of heroin 
from a hiding place 
— in this case a lamp 
—he places it in the 
bowl of a_ spoon 


Dope fiends will go to any length to satis- 
fy their uncontrollable craving. A medicine 
dropper, spoon, and safety pin are a ‘poor 
man's hypodermic" for using deadly heroin 


most dangerous forms of crime-fighting. 
You are dealing with human rats, cun- 
ning and ruthless. The pay is never big. 
But there is tremendous satisfaction in 
outwitting these enemies of society. 

I got into it after the war. As a boy, I 
grew up in the toughest part of the South 
Side in Chicago. Many of my boyhood 
friends later became gangsters and ended 
in prison—or the morgue. I was lucky 
enough to keep out of trouble and end up 
on the right side. When I joined the nar- 
cotic service, I was put out on my own. 
It was sink or swim. The first time I 
reached a dope peddler, he spotted me in 
an instant. I asked for “two dollars 
worth of morphine.” If I had been a real 
addict, I would have said “a bindle of 
junk” or ‘‘two decks of M.’”’ Knowing the 
lingo of the dope world, a lingo that is 
continually changing, is an important 
part of the equipment of a Federal agent. 

Learning the infinite variety of ruses 
and dodges used by dope sellers and ad- 
dicts is equally important. Almost every 
case on which I have worked has taught 
me something new about the wiles of the 
underworld. 

In Newark, N. J., we once raided an 
opium joint on an up- 
per floor. Stairs that 
led to it were s0 
steep that a man 
would lose his bal 
ance if he tried to 
swing an ax to smash 


in the door. A set S 
ond agent had tom 


stand on the step be 
low and brace the 
man with the a& 
When we finally 
broke in, we searched 
for hours before wé 
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found the incriminating pipes and drugs. 
Looking for a false bottom in a bin, we shov- 
eled out two and a half tons of coal. Then, we 
discovered that while we were smashing in 
the door, the inmates of the dive had been 
pushing the pipes and opium out under our 
feet, into a hollow doorsill! 

An old maneuver which permits a gang to 
shift a “plant,” or store of drugs, to a new lo- 
cation in a few seconds is what is known as 
“hanging out the wash.” Across an areaway 
between tenement buildings, an endless 
clothesline is stretched. Socks are hung just 
outside the window of the room where the dope 
is stored. At the first sign of trouble, the 
drugs are dumped in the socks and pulled 


















of only one car and will have only half the 
evidence he desires. 

Probably the slickest dealer in narcotics I 
ever encountered was one operating in De- 
troit. He was a former internal-revenue man 
who had gone bad. I was sent out there to col- 
lect evidence on the notorious Purple gang and 
soon ran across his trail. He had what seemed 
like a holeproof set-up. Nobody ever saw him 
Buyers put their money in an empty cigarette 
package and tossed it in a window on the 
ground floor of a respectable-looking house. 
Then they walked one block beyond, turned 
around, and walked back. As they passed the 
window, the drugs were tossed out to them. 
All operations inside the room took place be- 

































e across to a window in the other building. hind a curtain and the doors were reénforced 
r Here, a gang member quickly removes the’ and barricaded. I made the arrest by diving 
“ plant to a place of safety. through the window in a surprise pounce that 
On the lower East Side of New York 
City, I first encountered the “two peas 
ng. : ” : ° : 
a in a pod” ruse. A man dressed in a 
Dig checkered cap, a blue shirt, and brown 
“A trousers took five dollars from a Fed- 
de eral agent who was posing as a dope 
= addict and left to get the drugs. Five 
os minutes later, the checkered cap, blue 
uth , 
seal shirt, and brown trousers appeared 
aad again. I stepped across and made my 
alias arrest. Then I discovered that I had a 
up different man, dressed exactly like the 
te first one. As we needed both the marked 
ns money and the drugs to make a hole- 
. F- proof case, the trick had cheated us of 





half our evidence. 


ae Switching cars is another frequent 
aol practice of dope mobs. They will take a 
+ buyer in one car, receive his money, and 
the then signal a second machine. As it 
t is speeds past, they toss the money into it 
bent and the dope is thrown back into their 
rout, car. Then, if the purchaser is a Federal 


ses agent, he is able to hold the occupants 
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Blood poisoning has no terrors for the dope-crazed 
mind. Jabbing the safety pin into his arm, the 
addict forces the point of the medicine dropper 
into the puncture and then squeezes the bulb 
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caught the criminal with all the needed evi- 
dence on him. 

Another ingenious scheme was one I en- 
countered in Chicago. The dope peddler would 
leave his drugs in public lockers at elevated- 
railway stations. Then, when the addict had 
paid him the money, he would hand him the 
key to the locker. In this way, he was never 
near the site when the narcotics were 
obtained. 

In tracking down these crooks, I used a wide 
variety of disguises. Sometimes I played the 
part of a “dodo,” a bum in the street seeking 
a cheap shot of dope. Again, I would pretend 
to be a “wing-dinger,”’ an addict who special- 
izes in stealing physician’s prescription blanks 
and using forged prescriptions to get narcot- 
ics. The easiest role was that of a “beef- 
steaker,” a beginner who is not yet a con- 
firmed addict. In some cities, I would let it 
get around that I was a pickpocket. To gain 
the confidence of gang members, I would steal 
my own wallet which had been planted in the 
pocket of another Federal man! 

I always kept on buying until I had got to 
the higher-ups who supplied the “pushers,” or 
peddlers with their vicious wares. Usually, I 
would be shadowed by another Federal man, 
a former ace intelligence officer. He, in turn, 
would be trailed by a husky 200-pounder ready 
for battle. If I got in a jam, I broke a win- 
dow as a signal and these helpers rushed to 
my aid. 

Finding the narcotics, after we had raided 
a hangout, was sometimes as difficult as trail- 
ing the dope mob to its lair. There are liter- 
ally thousands of unexpected places where 
you find the drugs secreted. I have discovered 
them in fountain pens, lamps, hat bands, rub- 


Uncle Sam's newest drug menace—marijuana. Here police officers are de- 
stroying a patch of the outlawed narcotic weed found growing in a vacant lot 
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ber heels, fish, hollowed-out handles of tools, 
and in a host of other places. Once, I started 
to move a match box on a fireplace mantel. It 
wouldn’t move. It was fastened tight and 
formed the door of a secret cache. 

A few years ago, a gang running dope 
across the Canadian border used a grisly ruse 
to smuggle large quantities of heroin, mor- 
phine, and cocaine into the country. Dressed 
as a widow in deep mourning, a woman ac- 
companied the body of her “husband” back to 
the United States. Three times in one year, 
the same widow made the same trip. An alert 
conductor became suspicious and tipped off 
the authorities. Investigation proved that the 
woman was a gang member and that an un- 
derworld undertaker had supplied the bodies 
which were filled with stores of various nar- 
cotics before being placed in the coffins. 

All human sentiments and all sense of right 
and wrong seem lost to the dope addict. I 
have known brothers to give drugs to their 
sisters, and mothers to administer it to their 
children. I even encountered a case in which 
a woman had made an addict out of her pet 
white poodle. 

Another pet, a black-and-white cat, led us 
to a big drug cache in one of the most thrilling 
raids I ever made. At the time, I had twenty- 
one stool pigeons reporting on the activities 
of the underworld. These informers used to 
meet me near the Aquarium in Battery Park, 
on the edge of New York Bay. We called 
them the “twenty-one seals.” They noticed 
that a large number of dope fiends were riding 
the ferries to Brooklyn. These addicts left 
with a haggard expression and returned step- 
ping high. Somewhere across the bay, they 
were obtaining their dope. 

I trailed them to a 
certain block near 
the waterfront and 
made contact with 
the peddler. He would 
take your money and 
send you around the 
block one way while 
he went the other. 
Thus, you could not 
see which house he 
entered to obtain the 
junk. Once, bysprint- 
ing at top speed, I 
got around in time to 
discover him disap- 
pearing in a door- 
way. With the plant 
located, I was ready 
for the raid two 
nights later. 

The building 
proved to be a sail- 
ors’ rooming (Con- 
tinued on page 246) 
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Holds Ship's Crew 


[by and rolling in heavy seas, a new life- 
Saving sphere for ocean-going ships, invented 
tonald T. G. Mason, English engineer, has an 
inner passenger-carrying globe mounted on twin 
pivots that allow it to remain upright regardless 
of the movement of the outer shell. Fitted with 
a radio, electric lights, emergency food supplies, 
and a water-tight ventilating system, a life-saving 
ball only twelve feet in diameter could safely ac- 
commodate the entire crew of a small cargo 
Steamer, it is claimed. On shipboard, the sphere 
would be suspended from a steel launching rig 
reached from deck level by a sloping ramp. 


by 
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Novel Life-Saving Ball 


OF POSITION OF 
OUTER SHELL 











Ronald T. G. Mason, British inventor, with a model 
of his sea-rescue sphere and its launching rigging 
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Vincent Linberg, National 
Guard flyer, at the con- 
trols of the midget plane 
that he designed and built 


N ITS first flight, a homemade midget 
©) plane built by Vincent Linberg, Mis- 
souri National Guard sergeant, recently at- 
tained a speed of 170 miles an hour. The 
tiny biplane measures only twelve feet from 
propeller to tail, and has a wing spread of 


Toy Sailor Pulls on Oars 
To Drive Model Rowboat 


IN A novel toy boat now on the market, 
a metal model of a picturesque old sailor 
moves back and forth to row the craft across 
the surface of the water. Measuring eleven 
inches in overall length, the ingenious toy, 
shown in the illustration below, has a re- 
placeable rubber-band motor to operate its 
rowing mechanism. A small adjustable rud- 
der mounted on the stern steers the toy boat. 





A tiny figure strokes the oars to propel this boat 
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Tiny Homemade Racing Plane 
Cruises At 170-Mile Speed 





only thirteen feet. Powered by a standard 
125-horsepower motor, the flying midget is 
expected to reach a top speed of 220 miles 
an hour when preliminary flight tests are 
completed. Linberg is pictured above about 
to take off in his diminutive ship. 





Canned Fire Extinguisher 


FIRE-EXTINGUISHING fluid sealed inside an 
air-tight can eliminates evaporation and the 
necessity of periodic servicing and refilling, 
in a new type of extinguisher for hand use. 
When a fire breaks out, a special hand pump 
fitted with a sharp projection punctures the 
can and sprays the contents to smother 
the blaze. The handy extinguishing device 
is shown in use in the photograph above. 
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Plane Distress Signal 
Works Automatically 


TO GUIDE rescuers to the spot where a 
missing plane has fallen, an automatic radio 
distress signal begins broadcasting calls at 
the moment of a crash. Inclosed in a fire- 
proof case, the miniature, battery-operated 
transmitter is designed to be mounted on 
coil springs within the tail of a plane—the 
part that usually is least damaged in an ac- 
cident. A severe jolt closes a switch that 
sets the “little black box” in operation. For 
four days, the length of time that the bat- 
teries will last, the set will continue to send 
out short-wave signals without interruption. 
This allows far more than an ample margin 
f time, the inventors maintain, since search- 
ing planes with direction-finding equipment 





should be able to speed directly to the scene. A _jolt starts this transmitter calling for assistance 





Three-way book in use to show linoleum inset combinations 


Troops Crawl 
Under Net 
in Odd Drill 


GERMAN troops liter- 
ally “traveled on their 
stomachs” during a re- 
cent training exercise. 
Wearing full marching 
equipment, the puffing 
soldiers had to wrig- 
gle beneath horizontal 
nets of wire stretched 

few feet above the 
ground. Negotiating 
the novel barrier form- 
ed a part of a twenty- 
mile obstacle race 
across rough country 

osen to simulate con- 
ditions encountered on 
the Western Front dur- aN oN 


Book “Mixes” Designs 
for Linoleum Floors 


AN INGENIOUS’ three-way book 
helps visualize how linoleum floors 
will look with decorative insets of 
contrasting colors. Black-and-white 
photos at its left suggest patterns for 
various rooms; samples at the center 
offer “background” colors; and trans- 
parent windows bearing colored ‘in- 
lay” designs, folded from the right 
to the center, show the finished effect. 








ing the World War. German soldiers creeping beneath horizontal wire nets in an obstacle race 
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Gum-Bubble Blowers 
Vie in Odd Contest 


BLOWING the most and the largest bub- 
bles from bubble chewing gum, within a 
time limit of three minutes, was the goal 
of a novel bubble contest held recently at 
Manayunk, Pa. In the photograph above, i 
twelve-year-old Frank Skowronski, the =e 





“Ghost” from the Junk Yard 
Haunts Lax Car Owners 


PARTS salvaged from junked automobiles were 
formed into a skeleton and mounted on a display 
board by Bill Graunke, Green Bay, Wis., auto me- 
chanic, as a grim warning to motorists to keep 
their cars well lubricated. Among the parts form- 
ing the skeleton on display before a garage are 
piston rods, valve rockers, and a brake drum. 
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winner of the contest, is shown starting 


a record bubble. Note the balloon 
bles” attached to his cardboard crown. 


‘““‘bub- 
Bill Graunke with the skeleton he made from old auto parts 


Seagoing Postman Collects Mail on an Aquaplane 


COLLECTING mail from yachts 
anchored near Hermosa Beach, 
Calif., while riding an aqua- 
plane behind a speeding motor 
boat, was the odd method used 
by John Campbell, local post- 
man, to train for a recent for- 
ty-two mile aquaplane race 
over the open ocean. 


Liquid May Halt 
Breast Cancer 


CONTROL of breast cancer by 
chemical treatment is a possi- 
bility suggested by experi- 
ments of Dr. Leonell C. Strong, 
of the Yale School of Medicine. 
Injections of heptyl aldehyde, 
derived from oil of winter- 
green, are said to have halted 
tumors in dogs. 
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This California letter carrier is in training for an aquaplane race 
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Cornfield Is Laboratory 
for Breeding Tests 























TO OBTAIN hardier plants and a higher 
yield, agricultural scientists under the lead of 
Dr. Wilson M. Compton have been employing 
a giant Virginia cornfield as an outdoor labo- 
ratory for cross-breeding experiments. A 
“pure” line of one type of corn is obtained by 
inbreeding it by self-fertilization for several 
generations. Pure corn lines are then crossed 
to obtain hybrid types, some of which are ex- 
ceptionally high yielders, have strong, stiff 
stalks that withstand gales and torrential 
rains, and resist disease and drought. 
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Mechanical Sewer Cleaner 


CLEANING the 560 miles of storm sewers in 
Manhattan Island, New York City, may soon 
be done by machine, it was predicted after 
recent tests of a new type of sewer-cleaning 
equipment. The apparatus consists of a 
truck carrying drums from which cables are 
stretched through sections of sewer between 
manholes several hundreds of feet apart. The 
cables drag buckets which collect the sludge. A female corn flower being covered for inbreeding 





Portable Lounging Chair Fits in Carrying Case 


“ad 


ENAMELED steel tubing forms the frame- 
work of a portable canvas lounging chair 
which can be dismantled and packed away 
in a light carrying case. As long as an 
ordinary cot, the sturdy chair is fitted with 
an adjustable sunshade at one end. The 
outfit comes apart as shown at the left. 
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New collapsible lounge chair in use. The sturdy frame of 
steel tubing comes apart so that the whole outfit can be 
packed for carrying in a case as illustrated at upper left 
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This car was built to be driven 
by a "“ghost’’ in a movie. Dupli- -_ 
cate controls on the floor were 
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operated by a concealed driver 
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measure automobiles with such fea- 

tures as built-in water-supply tanks, 
photographic darkrooms, iridescent paint 
finishes, snakeskin upholstery, and other 
novelties is the unusual business conducted 
by Bohman and Schwartz, Pasadena, Calif., 
automobile-body builders. In their shop, the 
standard car-body job is more unusual than 
the unconventional. 

Not long ago, for example, a Hollywood 
studio called for a long, low, rakish roadster, 
streamline from bumper to bumper, for use 
in a movie. After the job was started, a 
studio executive casually announced that 
provision must be made in the car for a 
“ghost.” Bohman and Schwartz took this 
queer announcement with- 
out blinking. They discov- 
ered that the script called 
for a car that would ap- 
pear to drive itself, so 
they built in a _ second 
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Orders for special body 
jobs include cars for 1 
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Police car fitted with 
a sliding trapdoor in 
the roof for use in fir- 
ing at fleeing bandits 


children, like the 
one seen here 
with a dog rider 












AUTOMOBILES 


Before construction is started, unusual body designs are 
drawn full-size on a blackboard for the customers’ approval 


steering wheel, gear shift, and foot controls on 
the floor, where a concealed driver, viewing the 
road ahead through the radiator grille, could 
veave the roadster safely 

n and out of traffic with a 
mystifying effect. 

Several requests have been 
made for concealed jewel 

ompartments, which the 
firm cleverly met by install- : , 
ng dual batteries, one on ’ +$ | 
each side of the car frame. 
They appear identical, but 
one is a realistic dummy 
with a hinged top. that 
pens to reveal a large 


Models, too, show buyers what 
their cars will look like. Left, a 
dummy storage battery for hid- 
ing jewels. The realistic top con- 
ceals a roomy velvet-lined case 


Pressing a button in the car at the 
right causes the rear seat to roll 
forward flush with the door, making 
it easy for elderly people to get out. 
The mechanism is pictured above 
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SPECIAL SEAT 
DESIGNED FOR 
AN INVALID 


Twelve-inch range 
of movement for- 
ward and back- 
ward, and an ad- 
justable reclining 
back, give riding 
comfort for invalids 


When the seat is 
turned outward, as 
pictured below, a 
helpless person can 
be lifted out easily 





velvet-lined jewel case to hold valuables. 

Many persons come to the California auto- 
mobile tailors to have trick devices incorpo- 
rated in their cars for special purposes. One 
man had a trapdoor built into his car roof 
so that he could stand up while shooting 
deer from his automobile. Police cars have 
been similarly equipped to aid officers when 
chasing fleeing criminals. 

Other car owners want special seats in- 
stalled. Pressing a button in one sedan 
starts an electric motor that rolls the rear 
seat forward and flush with the door, to aid 
elderly persons to get in and out. Another 
special job was a front 
seat designed for a para- 
lyzed invalid. This moves 
twelve inches forward and 
backward, tips to a re- 
clining position, and 
swings sidewise so that 
the occupant faces out- 
ward. The doors on this 
car are hinged at the front 
and rear, with the usual 
center post removed, thus 
making it easy for a help- 
er to carry the invalid to 
and from the seat. 


show 


A ten-year-old chassis 
compared with a colored 
drawing that shows how 
it is to be transformed 
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Surfboard riding de luxe. A four-horsepower motor in the prow drives the board at twenty miles an hour 


Hoion Suifboadl Veeds Ho Saif 


LL the thrills of riding a surfboard, with 
none of the effort, await the rider of a 
new motorized model for inland waters. 

4 four-horsepower motor in the built-up prow 
propels the nine-foot “skim 
board” at a pace up to 
twenty miles an hour, and 
the built-in fuel tank holds 
enough gasoline for an 
hour’s operation. Its four 
sections come apart readi- 
ly, making it easy to car- 
ry along in a car and as- 
semble at the water’s 
edge. Put together, it 
weighs ninety pounds. The 
current model is the out- 
growth of plans revealed 
by this magazine (P.S.M., Aug. ’37, 
p. 59) at the time that Emil Hansen, 

the inventor, an automobile mechanic 

of Media, Pa. first made public his ’ 
novel idea. Photographs on this page 
show the motorized surfboard in use. 






Jsed like an ocean surfboard, the "skim board” is specially designed for inland waters. It comes apart in 
‘our sections so that it can be taken along in a car, as demonstrated by the inventor in the view above 
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Divers Breathe 
Helium To Set 
Depth Record 


BREATHING a mixture 
of helium and oxygen with 
which the U. S. Navy 
and the Bureau of Mines 
have been experimenting 
for over twelve years, two 
Navy divers recently un- 
derwent tests in a diving 
tank at the Washington, 
D.C., Navy Yard, where 
they withstood artificial 
pressures that simulated 
conditions found at an ac- 
tual ocean depth of 500 
feet, a new world’s rec- 
ord. Deep-sea conditions 
were obtained by partially 
filling the test tank with 
water and applying an air Hi 
pressure equivalent to that 
at a depth of 500 feet. 
Both William Badders and Ms 
J. H. McDonald, who sub- W 
mitted to the tests, wore 
only conventional diving 
equipment. Under old 
methods employing only 
air, naval officials said, 
the maximum depth that H | | 
could be safely attained OISs 
was about 300 feet, a depth 
at which divers could re- EJEC 
main for only fifteen min- quick-a 
utes, after which it was dashbo: 
: “ necessary to spend several anism | 
ais! eS eo “ hours in a special decom- When 1 
William Badders, Navy master diver, having his helmet adjusted for a test pression chamber. revolve 
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Kits Have Materials 
for Making Lamps 


MAKING small table lamps for per- 
sonal use, or as gifts to relatives or 
friends, is nade easy by complete 
construction kits recently placed on 
the market. Each outfit contains a 
metal bas@ with fittings, bulb socket, 
current cord, decorated shade, tools, 
and all other items needed for as- 
sembling an attractive lighting fix- 
ture. When completed, the lamp 
makes a serviceable and decorative 
light for a child’s bedroom or play- 
room, or for use in other rooms of mena 
the house. Neatly boxed, the kits con- bins 
tain complete building instructions. It's fun to build your own lamps with this complete kit 
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Huge Double-Jointed Bus Carries 140 Passengers 





ORE than forty-five feet long, a light- railroad cars, with a flexible rubber hood cov- 
M weight, double-jointed bus was recently ering the joint. The Siamese-twin bus is made 
given a trial on the streets of Akron, Ohio. of aluminum and is said to give passengers 
Designed to carry between 120 and 140 pas- a smooth, bumpless ride even at a speed of 
sengers, the eight-wheeled vehicle is built in fifty miles an hour. The makers claim it is 
two sections that are connected together like able to turn within a surprisingly short radius. 


Holster Snaps Gun into Cop’s Hand 


EJECTING a revolver at the touch of a lever, a novel 
quick-action holster is designed especially to fit under the 
dashboard of police cars. The device has a locking mech- 
anism that holds the gun safely in place when not in use. 
When needed, however, there is no delay in removing the 
revolver from its holder, since an officer merely flips his 
hand against the re- 
lease lever, the cover 
flies open, and a 
spring mechanism 
shoves the gun di- 
rectly into his hand 
in a position for in- 
stant use. 












How the automatic hol- 
ster works. Touching a 
ip catch on the spring 
lock with one finger, as 
above, instantly ejects 
the revolver into the 
hand in a natural posi- 
tion for immediate use 
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Polarized Lenses 
Clip to Glasses 


PERSONS who wear eyeglasses 
can now obtain clip-on polariz- 
ing lenses for protection from 
the glare of strong, reflected 
light. The one-way-light lenses 
are especially useful to motor- 
ists, since the special glass 
blocks the glare of sunlight or 
car headlights reflected from the 
roadway. They may also be used 
like conventional sun glasses. 
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Hot-air 
lemon grove of H. E. 
Passig, at Claremont, 
Calif., seen at the top 
of the page, are sup- 
plied by the heating 


-Conditione fh 


Central Hot-Air Heating System§  muc 


be n 
. cond 
Pipes Warmth to Trees To Savef 
feet 
Citrous-Fruit Crops from Frost poor 
OST | 
meth 
. P , and s 

LASTS of hot air, issuing from pipes to swirl use 
around tree trunks and rise through the perio 
branches, now save valuable citrous-fruit crops syste 
from destruction by frost. Devised by D. F. five ¢ 


Ainslie, California inventor, the novel orchard- a tot 
heating system utilizes a central oil-fired fur- 


: four « 

nace unit, from which the hot air is piped to U 
ll parts of the grove. An eight-cylinder aut + 
a parts of t 1e grove. / n eig “cy inc er auto- the s) 
mobile engine drives a large circulating fan claim 
and provides power for the oil-burner blower ing, ¢ 
Photographs on these pages show an installa- dividt 


tion in the five-acre lemon grove of H. E. Passig 
at Claremont, Calif. 

Large, insulated pipes run from the brick 
heating unit down between the rows of trees, 
while smaller pipes branch off to 
run beneath individual trees. The 
small pipes are perforated for a 
distance of six feet beneath each 
tree so that escaping warm air 
can circulate under, and up 
through, the branches. Pipe per- 
forations increase in diameter 
with the distance from the main 
supply pipes to allow for an even 
distribution of the heated air. 

Tests have shown that the hot- 
air furnace, which burns inexpen- 
sive fuel oil, can generate blasts 
of air as hot as 400 degrees F., 



















pipes in the 





system illustrated in 

the drawing above. At —« 

right, D. F. Ainslie, 

inventor of the system, 

is adjusting one of the 

three oil burners in Pipes ur 

the central furnace hot air 4 
Ainslie r 
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much warmer than would ever 
be needed even under extreme 
‘conditions. The blowing appa- 
ratus can circulate 7,000 cubic 
feet of hot air a minute through 
the system, Ainslie states, at a 
ost that is much lower than the 
method of individual oil burners 
ind smudge pots now in common 
use. For a ten-hour operating 
period, the orchard-warming 
system will use from seventy- 
five to 100 gallons of fuel oil at 
total cost of approximately 
four dollars. 
Upkeep and operating cost of nc f 
the system are low, the inventor , f . a*¢ 
~ . 


claims, since it requires no clean- : 





ing, adjusting, or refilling of in- 
dividual oil-burning units. 


By R. T. NIMMONS 


: ry 


The fruit grower examining a grease cup 
on the blower that pumps air through the 
pipes. A gasoline engine runs the fan 


Pipes under individual trees are perforated to allow the 
hot air to escape and rise among the branches. At right, 
Ainslie measures the opening of his economical oil burner 
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Camera Fans Rent Darkrooms 
and Studios by the Hour 


ARKROOMS provided with running water, 
[ ) developing trays, and enlarging equipment 

are now available on an hourly rental basis 
at the headquarters of a New York City photo- 
graphic-supply house. The firm furnishes a free 
film-washing and drying service, and has a studio 
with lights, camera, and backgrounds for rent at 
a moderate fee. The darkroom service is designed 
especially for amateur photographers who do not 
have adequate working space at home. 





Fi 


al 
~_ 


> 


An amateur photographer making 
enlargements with equipment for 
rent at a New York City photo- 
graphic-supply house. The picture 
at top of page shows one of the 
completely equipped studios that 
also are available to fans who 
do not have room to work at home 


At the left, a group is seen at 
work in a by-the-hour darkroom. 
Adequate facilities are provided 
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Freak Tree Has 
Knotted Trunk 


IED in a knot when it was 

i}: seedling, one of the odd- 

est of freak trees flourishes 

on a farm at Tomah, Wis. 

Though the trunk of the ten- 

year-old American elm has 

attained mature thickness, it 

still preserves the unnatural 

form that it was forced to 

assume. Neither the knot nor 

a further handicap the tree 

received when it was struck 

and gashed by a farm truck 

several years ago, seems to 

have interfered seriously with 

the healthy growth of the 

—_ tree, which is shown with its 

Despite the knot tied in this elm tree years ago, it still flourishes owner in the picture. 


Experimenters Test Poison Gas 
in Warfare Against Weeds 


OISON gas may soon have a new 

9 if Government experimenters 

succeed in current attempts to kill 

weeds with it. Their method consists 

of “gassing” soil and turf with an oily 

liquid called chloropicrin, which vapor- 

izes to form one of the principal lethal 

gases used in the World War. After 

masked workers pour the fluid on the 

How the heater fits in hot-water bag ground, they rake over the area and 
cover it with large sheets of paper, 

P " to delay the escape of the gas. The 

Heater Unit Fits experimenters foresee application of 


the scheme to golf-course greens. 
in Hot-Water Bag 


OT-WATER bags stay hot 
H as long as needed when fit- 
ted with a new electric heating 
unit that plugs into any house- 
hold outlet. The device replaces 
the standard screw cap of a 
dag. Set to high or low heat by 
turning a knob on its side, a 
duilt-in thermostat maintains 
the desired temperature. In the 
illustration, a portion of the 
vag has been cut away to show 
the manner in which the heat- 
hg unit fits into it. 


\ 
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Clamshells Shield Noise Hater 


LAMPING clamshells over his ears is the 
C only way a man can get forty winks at 
night, according to B. Palmer Davidson, Up- 
per Montclair, N.J., citizen who has been wag- F 
ing a one-man war against the din made by 
busses passing his home. In his personal anti- 
noise crusade against the bus company, R ( 
Davidson uses a noise-recording whee 
apparatus to prove that the truck 
busses create more racket than fruit 
“a whole menagerie of howling items 
lions, tigers, and hyenas,” right Gilm 
outside his bedroom windows. dler ¢ 
to ca 
his w 
livery 
doors 
conta 
rear | 
cally 
ances 
small 
ing cu 
displa 
sidera 


B. Palmer Davidson measuring the noise made by 
a passing bus. At the right, he is wearing his im- 
provised sleeping headgear made of clamshells 


Phone Girls Get Gas Masks for Air Raids 


O THAT telephone 
S service, vital to mil- 
itary and civil authori- 
ties in case of wartime 
air raids, may be main- 
tained in spite of the 
presence of poisonous 
gas, special gas masks 
have recently been de- 
signed in England for 
the use of telephone- 
switchboard operators. 
Strapped around the 
head, the masks are fit- 
ted with built-in tele- 
phone mouthpieces, 
earphones, and eye open- 
ings covered with glass 
to enable the operators 
to talk, hear, and see 
their switchboards de- 
spite gases that may 
seep into the telephone tai FF bie ‘ 
control rooms. This mask for switchboard operators has built-in earphones and mouthpiece 
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Hand Truck 
Is Rolling 


Fruit Store 








removing his 
hand truck from é 3 
its recess in the 


o- 
big delivery car e 

























ROLLING on six 
wheels, a metal hand 
truck which carries 100 
fruit and vegetable 
items enables W. K. 
Gilmore, produce ped- 
dler of Pasadena, Calif., 
to carry samples of all 
his wares from his de- 
livery truck to the back 
doors of his customers. The portable 
container fits within a recess at the 
rear of his truck, locking automati- 
cally in place when not in use. It bal- 
ances on two center wheels, with 
smaller wheels at the ends for climb- 
ing curbs. This convenient method of 
display has increased his sales con- 
siderably, Gilmore states. 




















Loaded with produce, 
the truck is rolled 
to the buyer's door 


Old and New Meet on the Mississippi 


EW and old are contrasted in the photo- 

graph reproduced below, showing an old- 
a time stern-wheel steamboat of the type once 
common on the Mississippi River, tied up on 
the levee near St. Louis, Mo., close to a mod- 
ern streamline passenger vessel of the latest 
type. Note that the modern river steamer has | 
decks completely inclosed, and few projections i 
that could stir up air resistance when | 
the steamer is under way. Many of 
the old river boats are still in use. 
! 








ds 























An old-time stern-wheel river steamboat, 
tied alongside a modern streamline craft 


thpiece 
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A Canada goose trying 
his wings at the convo- 
lescent pond of the U.S. 
Migratory Waterfowl 
Refuge in northern Utah, 
after being treated for 
western duck sickness 


ie er Ae me ES a ae 


HOSPITAL FOR DUCKS 


'F A duck got sick, before our mod- 
ern times, there was no one to 
take his pulse, look at his tongue, 
or dose him with medicine. To- 

day, a “duck hospital” at the Bear 

River Migratory Waterfowl Refuge 

in northern Utah treats the ail- 

ments of thousands of wild ducks 
each year. Most of the patients of 
the ‘quack doctors” recover. 

At the 64,000-acre bird refuge, 
five lakes and the Bear River 
marshes offer what should be an 
ideal haven for waterfowl traveling 
south for the winter. When the 
hospital was established, however, 
a mysterious plague was killing off 
hundreds of thousands of ducks 
yearly. Now the cause of the dis- 
ease has been found and it is being 
brought under control. In addition, 
the hospital’s doctors care for 
“emergency cases’ of every de- 
scription among the 200 species of 
birds that use the refuge, includ- 
ing not only ducks but Canada 
geese, white swans, pelicans, and 
ring-necked pheasants. 





‘S TcuRES MIGRATORY WILDFOWL OF MYSTERIOUS DISEASE 


Brought in by CCC boys from the marshes, 
batches of sick and dying water birds are in- 
stalled in ‘wards’ consisting of rows of 
frames covered with wire screening. After 
expert diagnosis of their complaints, they re- 
ceive individual treatment. If a duck or swan 
is found suffering from lead poisoning, water 
forced into its stomach with a bulb and hose 
washes out dozens of lead shotgun pellets 
that it has gulped down in its search for food 
in areas where shooting is permitted. A dose 
of medicine from a tall glass graduate, in- 
stead of a spoon, cures a pelican troubled 
with stomach parasites, or “worms.” A weak 
solution of Epsom salts, administered with 


pte Petes 
eS 


Sy 


tes 


A sick duck picked up in the Bear River refuge 


the hose and bulb, frees a duck’s system of 
the poisons of “western duck sickness,’’ or 
botulism. After the treatments, the patients 
regain their health and strength in a ‘‘con- 
valescent pond” until they are sufficiently 
recovered to take wing again. 

Western duck sickness was the baffling 
malady that took by far the heaviest toll of 


By DAVID H. MANN 


Dr. D. R. Coburn, 

at left, and Dr. E. 

R. Quortup irrigat- 

ing the stomach of 

a white swan. Wa- 

ter forced in with a 
bulb and hose 
washes out shotg@y 


pellets the bind] 


swallowed 














A pelican gets a dose of medicine for stomach 
parasites, or worms. Below, a group of Coneda 
geese in the convalescent pond, Brought to the 
hospital nearly deod, they ore now almost well 


the duck population. Men were employed 
to shoo ducks away from certain stagnant 
pools where it seemed to be especially 
prevalent, but the mortality continued 
year after year. Then E. R. Kalmbach, 
a Government biologist of Denver, Colo. 
found the malady to be a form of botul- 
ism, or food poisoning, caused by a cer- 
tain rod-shaped disease germ. Aided by 
this vital clew, Dr. D. R. Coburn an 
E. R. Quortup traced the trouble at the 
Bear River refuge, where they found the 
germ inhabited the slimy ooze at the 
bottom of the marshes. It remained com- 
paratively harmless unless the marsh 
frequently dried up—a condition aggra- 
vated by recent diversion of water for 
irrigation. 

The solution, the research workers 
found, was simply to prevent the marshes 
from drying out and to keep them well 
flooded with a plentiful supply of cool, 
fresh water. They hope in time to stamp 
out the disease completely. 


Below, a dead goose goes into the re- 
frigerator—not for eating, but to 
be preserved for dissection and study 
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This is the research laboratory of the duck 
hospital, where the latest scientific equip- 
ment aids the “quack doctors” in their studies 
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Ralph Winslow, assistant superintendent, 
has personally “attended” 6,000 sick 
ducks during the last three years. The 
duck shown below died of lead poisoning. 
The pellets in the glass tube, amount- 
ing to the load of an average shotgun 
shell, were recovered from its stomach 
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Coxswain Coaches Rowing Crew from Bike on Shore 


Yale University, New Haven, Conn., in 
practice for a recent race held in England, 
were coached by their coxswain who rode 
a bicycle along a path bordering the boat- 


Evite oarsmen of a crew representing 
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race course. From his two-wheeled mobile 
observation post along the river bank, the 
ccxswain spotted flaws in technique, and 
shouted corrections to crew members through 
a megaphone attached to his head. 
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< with the Net 


AMERICAN surgeons perform 1,000,000 
operations a year. Approximately one third 
of them are for the removal of tonsils. 


TIDES in the Okhotsk Sea, in north- 
eastern Asia, occur twice on some days, 
only once on others. 


SQUIRRELS, bats, and mice, as well as 


insects, pollinate flowers. 


DADDY! 





100,000 letters without addresses were 
mailed last year in the United States. 


AIRPLANE DOPE is replacing plaster of 
Paris in making casts to support the limbs 
of patients suffering from arthritis. 

COW TREES in South America yield a 
white, milklike sap which is sweet and 
nourishing. 


TERMITES sometimes mate for life, and 
the kings and queens of colonies have been 
known to live together for as long as a 
quarter of a century. 


NITROGEN obtained from sardines is be- 
i¢ used to make high explosives for Japa- 
nese bombs. 
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Stratosphere Masks Tested 


LIGHT in weight, a rubber nose mask fitted 
with an artificial lung and connected by flexible 
tubes to a central oxygen supply, was recently 
tested by air-line officials on a substratosphere 
flight. The lightweight mask may soon be used 
by passengers on transport planes flying at high, 
substratosphere altitudes. 


Grows Peas from Tut’s Tomb 


PEAS now growing in the vegetable garden of 
A. A. Aldridge in London, England, originated 
from seeds found in the tomb of Tut-ankh-amen, 
Egyptian king who died in 1328 B.C. Pods on the 
curious plants are dark blue, while the peas are 
lighter in shade than those common today. 











_— 
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These peas were grown from seeds 3,000-odd years old 





Thomas T. Taber, Jr., shares his father's interest 
in railroading. Here he is examining a work- 
ing model of an old locomotive of about 1900 


% ; - 
> “ * 
‘ ays rm \ WA 
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\ 
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Taber (aloft) in- 
specting a sema- 
phore signal set up 
on his lawn. At the 
right, he is at the 
control board of his 
model-railway line 
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Oil lamps from an old coach illuminate his study 


WO semaphore signals 

which once saw service 

on a large eastern rail- 

id now stand on the lawn 

the Madison, N.J., home 

Thomas T. Taber, an insurance-company 
ficial. If the red signal shows, visitors know 
it Taber is not at home, but if the signals 
» green, they know that he is inside the 
ise, probably working on some feature of 
it has been called the greatest private col- 
tion of historical railroad material in the 
lited States. Locomotive headlights of both 
| and electric types, engine bells that weigh 
much as 200 pounds each, old oil coach 
nps, switch markers, scale reproductions 
ancient locomotives, and hundreds of other 
riceless historical items relating to the de- 
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Headlights from real loco- 
motives are included in 
the unusual collection. A 
few of them are seen at 
the left. The two larger 
ones were lighted by oil 


Below: milestones in the 
development of safety sig- 
nal devices. Sitting be- 
side the mechanism of a 
modern semaphore, Taber 
is holding a red trainman's 
lantern of Civil War times 


velopment of American railroad transporta- 
tion are contained in the amazing one-man 
home museum. 

The Taber family’s dinner gong is an old 
locomotive bell mounted on a table in the 
hall. An old-fashioned oil-lamp lighting fix- 
ture salvaged from a junked passenger coach 
illuminates Taber’s study. Carefully filed 
away in a wall cabinet are thousands of pho- 
tographs of locomotives, complete with their 
life histories. Part of one room is given over 
to an elaborate miniature-railroad system con- 
trolled from a central switchboard, and the 
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wall space is crowded with train lanterns, 
live-steam models of historic locomotives, and 
builders’ name plates stripped from iron 
horses long since broken up for scrap. 

But this extensive collection is only one 
phase of Taber’s railroad hobby, for a short 
time ago he rescued an ancient Delaware, 
Lackawanna & Western locomotive from cer- 
tain death on the junk-yard scrap heap and 
is joining fellow railroad enthusiasts of the 
Railroad and Locomotive Historical Society 


Taber (astride the headlight) with other railroad fans overhauling an old |o 
motive at the Kingsland, N.J., shops of the Delaware, Lackawanna & West 


This old locomotive bell calls 
the Taber family in to dinner 


Walls of the unique museum 
are lined with locomotive- 
builders’ name plates like these 
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in the task of rebuilding and refinishing th« 
old camel-back engine for possible exhibition 
at the New York World’s Fair in 1939. T: 
the amazement of veteran railroad shop men, 
who thought that the railroad enthusiasts 
would soon tire of their self-appointed task, 
the amateur locomotive workers have put in 
close to 400 spare-time man-hours of ‘labor 
on old 952 in the Kingsland, N.J., repair shops 
of the D.L. & W. Four of the enthusiastic 
amateurs are pictured at work below. 


a= wim an 
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Taber shows a friend one of his prize possessions, 
a live-steam working model of the old D. L. & W. 
engine "Madison," which was in op- 
eration away back in the 1880's 





Thousands of photographs in Taber's files show locomotives of all 
types and periods. Note the marker lamp hung where it is visible 
through the window from the outside of the house. At the right are 
two items in his collection of bells, some of which weigh 200 pounds 
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Attic Yields Materials 
for Chair and Piano 


This chair is made of wooden crates, inner tubes, and 
scraps of cloth. At the upper right, the wineglass 
piano, which is tuned by putting water into the glasses 


ROM odds and ends he found clutter- 

ing up his attic storage space, an 
ingenious Englishman constructed the 
novel musical instrument shown above 
and the upholstered chair pictured at 
the left. The pianolike instrument, 
called a “glass-a-tone,’’ was made from 
bits of Venetian blinds, broken wine- 
glasses, children’s blocks, scrap tim- 
ber, and some old tin cans. The chair 
has a packing-crate-wood frame and 
springs made from inflated tire tubes. 


Moving Model of Coal Town Shows Miners at Work 


LL the life and activity of a coal-mining 
A area is shown in motion by an amaz- 
ing scale model constructed by Willard and 
Erle Beers of Scranton, Pa. Operated elec- 
trically, the mine model has more than 1,000 


moving parts and more than 10,000 separate 
pieces. In action, it shows miners at work 
below ground, a cat-and-dog fight on a house 
porch, a mule being shod, moving freight 
and passenger trains, and other activities. 


Erle Beers, of Scranton, Pa., with the model of a coal-mining town built by him and his brother, Willard 
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An 


Streamline Design 
Gives Yacht Speed 


SLICING its knifelike prow 
through the waters off the coast 
of Long Island, N.Y., the Q.E.D., 
a streamline motor yacht of radi- 
cal design, is now undergoing 
shakedown tests under the direc- 
tion of its designer, Anthony 
H. G. Fokker, world-famous air- 
plane designer. Shown in the pho- 
tograph at the left tied up ata 
yacht-club dock at Montauk, Long 
Island, the speedy express cruiser 
is expected by its owner to revolu- 
tionize future designing of motor 
yachts by serving as an experi- 
mental example of what efficient 
streamlining and hull construc- 








tion can do to cut down the resist- 

ance of air and water, and thereby 

increase boat speed without the 

necessity of any increase in the 

: = “=e power rating of the engines. 

Anthony H.G. Fokker aboard the new streamline yacht 


Dog Clears Driftwood from Seaplane Base 


RETRIEVING logs, spars, and other 
driftwood that might injure the 
pontoons of seaplanes taxiing into 
the seaplane base at the foot of Wall 
Street, New York City, is the task 
issigned to Tiger, the three-year- 
1d dog shown at work in the photo- 
graph below. Day in and day out, 
Tiger, a German boxer, stands 
guard on the seaplane ramp, spots 
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driftwood floating in the East Riv- 
er, plunges into the water, swims 
out to the obstacle, and drags it to 
shore, no matter how large and 
bulky it may be. Owned by 

Carl Evers, a pilot who runs 

a charter seaplane service 
from the Wall Street base, 
Tiger was trained for his 

job by William Corcoran. 




































Camera crew preparing to film a steeplechase 
scene for a movie. A stand-in is taking the 
star's place on the mechanical horse while 
the cameras are being lined up and focused 








They're 














a road 
and th 
RUNS IN REAL RACE At the 
At the 
stuffed 
Y ANIMATING a make- 

believe race horse with tion of a 
an electric motor, a clev- for the ¢ 
b 4 er mechanic of North Hol- erated it 
‘é lywood, Calif., solved a problem [riven g 
SIMPLEX CP’ that had a movie director f the ca 
<= stumped. The director wanted f the | 
to film aé_ steeplechase scene several | 

showing the star close-up and engths 

the other riders in the back- ind the 
ground. What puzzled him was an old ge 
how the actor could keep near Astride 
the camera and in focus at all fBorse, th 

times. . ld be 
Pictures on these pages show y the cal 

how the race was successfully Ing car, 
filmed. On outriggers attached long a 
to the camera car, the mechanic rest t] 


mounted the stuffed body of 4 oun! 
real horse. Cams actuating its Je horse 
artificial legs gave it the mo- #Mre, t 





\ mp ete, 
All ready for the big race. An assistant director instructs the riders who will 
gallop in the background. The hero is mounted on his steed before the camera 





They're off! The camera car runs along 
>ad while the riders race beside it 

nd the star bobs up and down in the 
foreground of the scene for a close-up. 
At the right is a near view of the 
stuffed horse and its clever mechanism 


a running steed. Power 
electric motor that op- 
it was supplied by a gas- 
generator at the front 
car, and among the parts 
odd contrivance were 
motor-cycle sprockets, 
s of motor-cycle chain, 
e connecting rods from 
gasoline engine. 
ride this strange hobby- 
the star of the picture 
be kept in perfect focus 
amera crew in the speed- 
r, as the vehicle raced 
1 country road* with the 
the riders in the back- 
Since only the top of 
rse showed in the pic- 
he illusion of realism was 
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Electric SecretaryW 


VERSATILE OFFICE MACHINE TAKES 
DICTATION, RECORDS CONFERENCES, 
AND EVEN ANSWERS THE TELEPHONE 


By ROBERT M. HYATT 


This stenographer 
is typing a letter 
recorded upon a 
filmlike strip in 
the machine. She 
can use_ head- 
phones or a loud- 
speaker, at will 


Dictation is simple with 
the talking-letter — unit. 
The small microphone is 


held in the hand as shown 


mor 
MALLER in size Wri 
and approximate- mes 
ly the same weight eacl 
as a portable type- busi 
writer, an ingenious env 
“electric secretary” de- ther 
veloped by two Califor- be § 
nians, W. E. Brainard whi 
and R. B. Walder, will 
take dictation, answer the tele- 
phone and receive a caller’s mes- 
sage, record conversations at 
conferences or over the phone, 
and perform countless other 
tasks, not only in offices but al- 
so in schoolrooms, homes, thea- 
ters, and other places. 
Although complete details of 
the device have not been revealed, 
it is known that it employs a 
microphone to pick up sounds, 
which are automatically ampli- 
fied and recorded by a stylus on 
a moving strip of filmlike mate- 
rial only three one-thousandths 
of an inch thick. The machine 
then plays the sound back, el- 
ther through a set of head- 
phones or through a built-in 
loudspeaker. 
Known as voice loops, these 
Here the electric secretary is sitting in at a conference. No mat- film strips are not inflamma- 
ter how many persons are talking at once, the machine gets it all ble, can be played back 100 or 
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Writes Talk 


ing Letters 


A voice loop being placed in an envelope for mailing, to be reproduced on the recipient's machine. At 
right, the device records a telephone conversation on a call that came in while its owner was dictating 


more times, and can be folded, creased, or 
wrinkled without affecting reproduction of 
messages. They are so light that three loops, 
each capable of holding ten standard-length 
business letters, can be mailed in an ordinary 
envelope for three cents. Thus the strips 
themselves, which cost about five cents, can 
be sent by mail to serve as talking letters, 
which can be played back by anyone having a 


Injured Elephant 
Wears Leg Splint 


WHEN a baby ele- 
phant in a French zoo 
prained its ankle, its 
keeper devised a spe- 
ial splint out of leath- 
er straps and strips of 
ood which he fastened 

the elephant’s in- 
ired member. The 
akeshift brace, which 
erved also as a shoe, 
prevented the animal’s 
eight from aggravat- 
ng the injury when it 

ilked about. In the il- 
istration at the right, 

attendant is adjust- 
ing the straps that hold 

e splint in place. 
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similar machine, and filed for future use. 

By the use of a special attachment, the 
device will lift the telephone receiver when 
the owner is absent, and automatically an- 
swer a ring by speaking into the mouth- 
piece a recorded statement such as: “Mr. 
Jones is not in. But I'll be glad to take a 
message and give it to him later.’”’ The call- 
er’s message is then recorded in its entirety. 






























ITH a skill handed 
down through genera- 
tions of expert craftsmen, 
Andrew Joe, chief of the 
U.S. Indian Police on the 
Swinhomish Reservation, 
carved out the speedy and graceful war 
canoe pictured in the photograph above 
for the use of his tribe’s crew in a re- 
cent championship race between Indian 
tribes, held at Coupeville, Wash. Using 
only old-time and comparatively crude 
Indian-made tools, forty-five-year-old 
Joe spent eight months of careful, in- 
tensive work on the 250-pound craft, 


Andrew Joe, Swinho- 
mish Indian, at work 
on a dugout canoe 











































Light and graceful, 


this hand-carved Which has an exceptionally thin hull 
craft was entered Worked to a uniform thickness through- 
in a race between Out. One of the twelve places in the 
crews of Indians canoe was reserved for Andrew Joe. 


Exercising Machine 
Built into Couch 


SERVING as a studio couch 
when not in operation, a novel 
exercise machine recently in- 
vented by E. H. Hyter of Okla- 
homa City, Okla., is designed to 
reduce overweight, exercise the 
muscles, and stimulate blood cir- 
culation. When the couch is 
opened, the user lies down on 
rubber-covered massaging straps 
that are shuttled back and forth 
by means of an electric motor. 
A mattress covers the straps 


when the unit is used as a couch. The exercising couch in use. Slats shuttle sideways for a massage 
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Flames Test Fireproof Paint 


1 


IFTY pounds of blazing 
excelsior failed to damage 
a miniature wooden house or 
its furnishings, in a spec- 
tacular demonstration of 
fireproofing materials. Its 
woodwork was protected by 
a fire-resisting paint devel- 
oped for schools, theaters, 
and churches; while its win- 
dow curtains and carpets 
» were saved from damage by a 
chemical flameproofing treat- 
ment. A duplicate, untreated 
house, subjected to the same 
test, was destroyed. 
























This little house had no 
fireproofing treatment 


This house was painted 
with fire-resisting paint 











.. while the treated house, with its draperies 


Blazing excelsior turned the untreated house 
and carpet, successfully resisted the flames 


into a flaming inferno within a short time .. 





The end of the spectacular demonstration found noth- Witnesses inspecting the fireproofed house after the 
ing left of the unprotected building but embers test. Terrific heat had melted the window glass 
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Seal-hunting with a camera. Here the giant 
instrument is mounted on the bow of a boat 


MPLOYING a giant long-range telescopic 

camera, special mud sledges, and human 
decoys, a German expedition recently obtained 
a remarkable photographic record of the pri- 
vate life of seals in their wild state. After 
making a preliminary 
census of seal popula- 
tion, expedition mem- 
bers first tried to film 
the timid animals by 
mounting their high- 
power camera on the 
foredeck of their supply 
ship, which they headed 
full-speed toward a seal 
bank in an attempt to 
obtain pictures before 
the mammals scamp- 
ered off into the water. 
When this failed to give 


A baby seal asleep on the 
beach, sprawled out like 
a human infant napping 


C'mon over! One of the 
expedition members act- 
ing like a seal to lure the 
mammals up into range 


ramen oe ye ere 
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of Wikd Seats 


‘| TAKEN WITH GIANT 
TELESCOPE CAMERA 
































Mother seal greeting her 
young one after an escape 
from the strange visitors 
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There's that man again! In this remark- 
able telescopic photograph, you can see 
the apprehensive look on the mother's 
face as she escorts her baby to safety ' 






Long-range candid-camera shot of a 
gentleman seal enjoying his afternoon 
nap. It's getting so a seal has no more 
privacy than one of those movie stars! 


NOVEMBER, 1938 137 
INCE 





























9A GLE SOE LGN: ali ode, 


very satisfactory results, the camera hunters 
stalked the seals on the treacherous mud 
banks, where they were constantly faced with 
the danger of being dragged down into the 
slimy muck. Flat-bottomed sledges solved 
the problem of transporting men, supplies, 
and photographic equipment over the bogs. 
To coax seals within camera range, men 
flopped down on the mud banks and acted 
like seals, honking and barking to excite the 
animals’ curiosity. Still photographs selected 
from some of the resulting moving-picture 
films are reproduced on these pages. 














Mistaking a human decoy 
for its mother, this young 
seal waddled in range of 
the well-hidden camera 


Mud banks made danger. 


ous going, as shown below 


>. Ga .* 





The camera set up in the 
water to film seal life 

























in decoy 
is young 
range of 

camera 


danger. 
vn below 






Sledges like this 
carried men and 
supplies across 
the treacherous 
bogs with safety 








Camouflage: the 
camera crew digs 
in on a sandbank 
to lie in wait for 
its timid quarry 





But, Mamma, 
what big flippers 
you have! This 
baby seal was 
completely taken 
in by the decoy 
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oO CELL TURNS POINTER 
ACCORDING TO LIGHT 
fi (2) COMB MOVES FORWARD 
AND LOCKS POINTER 

DIAPHRAGM ARM SNAPS 
TO POSITION OF LOCKED 
POINTER, AUTOMATICALLY 
CLOSING APERTURE TO 
PROPER SIZE FOR LIGHT 





LIGHT- GATHERING 
WINDOW 









COVER OF CAMERA 

} CONTAINS SHUTTER 

ie RELEASE MECHANISM 
; = 


se tee 
HEN 
DIAPHRAGM IS USTE! 






FILM-WINDING 
LEVER ALSO 
SETS SHUTTER 






MANUAL DIAPHRAGM CONTROL 


Pennant FOR SPECIAL EFFECTS 
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cell, a remarkable new pocket camera for 

amateurs adjusts itself to suit the light. 
When the user operates a triggerlike thumb 
button, the lens automatically “stops down” 
for a perfect exposure at the selected shut- 
ter speed, and the shutter then takes the 
picture. 

Within the camera, a slender pointer ac- 
tuated by the “electric eye” moves down- 
ward with increasing light intensity. Locked 
at the moment of exposure, the pointer 
forms a stop for a spring-operated dia- 


Dees, « rem with a built-in photo-electric 


ote == 
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phragm arm which snaps down upon it, clos- 
ing the lens diaphragm from its full aper- 
ture of F/3.5 to the proper size just before 
the shutter clicks. Interlocking levers time 
these actions in just the right split-second 
sequence. 

Additional refinements include a range 
finder coupled to the focusing mount of the 
lens, a film-winding lever interconnected with 
the shutter to make double exposures im- 
possible, and a built-in “self-timer” for de- 
layed exposures. The camera makes eight 
pictures of 24, x 34-inch size on a roll of 
film, and despite its elaborate mechanism 
folds as compactly as a conventional model. 


Control Box Times Prints 


ATTACHED to a 
printer or enlarger, a 
new time-control box 
automatically turns 








the light on and off. 
Settings provide ac- 
curate exposures of 
from one-half to 
eighty seconds. Elec- 
trically operated, the 
timer has no motor 
or clockwork. 
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Electric Eye Sets CameralT, 


TWO PAGES OF THE LATEST DEVELOPMENTS IN 
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Harness Supports 
Heavy Miniature 


TO EASE the burden 
of the enthusiast 
whose miniature cam- 
era is weighted down 
with hea-’y lenses and other 
attachments, a harness 
holds the instrument at eye 
level for prolonged picture- 
taking. It consists of a 
leather neck strap, a brace 
across the middle of the 
body, and metal arms ex- 
tending from the brace to 
a swivel on the camera. 


> CAMERA 
S SHUTTER 
MECHANISM 


_~ 
ARM MAKES 
RE WHEN 
1S ABOU 


a 
%\ 


ADAPTED for projecting as well as for taking 
three-dimensional pictures, a “stereo attachment” 
for a popular make of miniature camera has 
double usefulness. In taking the picture, the at- 
tachment is slipped over the camera lens, and the 





a camera then makes twin views on a single nega- | 
ne tive. In projecting the photographs, the stereo at- 


ad tachment, fitted with a supplementary mask hold- 
ing a pair of polarizing filters, is mounted on the 
projector, as shown in the photograph, to throw 


Handy Lightproof Box 
for Enlarging Paper 


LIGHT-TIGHT and handy to use, a 
new roll-top box keeps enlarging pa- 
per within easy reach. A push of the 
thumb opens the rolling cover, which 
automatically springs shut when re- 
leased, so that the box cannot be left 
open accidentally. Shelves are pro- 
vided for three grades of paper. 


Stereo Pictures Projected with Camera Attachment 








“ slides made from stereo neg- 

th atives upon a_ translucent 

“a screen. An observer wearing 4 — ; 

“4 spectacles of the same polar- ow the mae 

nt izing material sees three-di- re” TRANSLUCENT 

: ‘ ment is used to SCREEN 

of mensional pictures. project three- 

m dimensional pic- 

J, tures. Above is 


the equipment 
used. Left, the 
projector with 
mask and filters 
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Sailing ship ahoy! The first ship of the fleet, a topsail schooner, as she will 
appear when finally completed. Old plans served as the basis for her design 


Famous Ships of the Past 
Will Sail the Seas Again 
in Accurate Reproductions 
Built from Old Plans and 
Fitted with Every Luxury 


for Cruising in Any Clime 


By 
KENNETH M. SWEZEY 
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UILT on the lines of the famous “Baltimore clip- 
pers” that made history during the American 
Revolution and the War of 1812, one of the most 
novel and individual sailing ships afloat is now 

being sparred and rigged in an Ipswich, Mass., ship- 
yard. Unlike restorations or copies of other famed 
ships, however, this seventy-foot topsail schooner— 
the first of its type to be built in eighty years—is no 
museum piece or antiquarian’s dream. It is laid out 
as a modern yacht for world cruising, harking back 
in its design to the most romantic days of American 
seafaring purely for the speed, comfort, and character 
for which the Baltimore clipper was noted. 

Yet here the story just begins. Schooner No. 1, as 
the vessel is designated during construction, is merely 
the first in a long line of pilot boats, topsail schooners, 
brigantines, brigs, and possibly full-rigged ships, that 
are to be built in succession in a thrilling venture that 
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aims to bring back imagination and romance 
to sailing-ship design. In these vessels, mod- 
ern standards of comfort and luxury will be 
combined with the finest hulls and rigs de- 
veloped during two centuries of American 
shipbuilding. 

Behind this amazing project are a world 
voyager, a noted naval architect and 
authority on sailing ships, and a crew 
of experienced shipwrights and ship- 
smiths from Essex and Ipswich yards, 
where skill and tradition go back in an 
unbroken line to the days of Colonial 
America. William Albert Robinson, au- 
thor of ‘Ten Thousand Leagues over 
the Sea,’’ an account of his cruise 
around the world in the thirty-two-foot, 
ketch-rigged Svaap, is one of the part- 
ner builders; Howard I. Chapelle, yacht 
designer, and author of the “History of 
American Sailing Ships,” is the other. 
Together, they are building ships on 
contract for yachtsmen who want to 
get away from modern standardization. 


Skeletonlike timbers of the 1938-model "clip- 
per" take form in an Ipswich, Mass., shipyard 


Although Schooner No. 1 is not an exact 
duplicate of any particular vessel, she is based 
largely upon the brigantine Swift, of the Bal- 
timore-clipper type, built about 1778 as an 
American privateer, and later captured by 
the British. Like many another fine American 
ship, the Swift was sailed to England, where 


Howard |. Chapelle (left) and William Albert Robinson inspect 
model of the brigantine, 'Swift,"" pattern for the new schooner 











her design was carefully measured and drawn, work 
This was fortunate for the present builders, for fied 

























the only accurate plans in existence of this and more 

Expert craftsmen had to be found who could many such noted American ships are now found Ac 
do the unfamiliar work of wooden shipbuild- in the archives of the British Admiralty! Scho 
ing. Here William Walters, retired shipsmith Piste a J \ see 
who had become a blacksmith, is shown forg- The exact origin of the Baltimore clipper s omy 
ing a heavy iron ring for one of the spars obscure. Its development probably began in the rig t 
shipyards of Virginia and Maryland in the early for é 

part of the Eighteenth Century. By the time of at ¢ 

the Revolutionary War, however, and for more suite 

than sixty years after, these fast, “rakish top- been 

sail schooners,” brigs, and brigantines were hand 

making history in every maritime enterprise§ all c 

that required seaworthiness and speed. of he 

First used as pilot boats and coastwise trad- twice: 

ers, they soon became invaluable for smuggling belor 

precious cargoes, and for blockade running in age 

the face of powerful but~more sluggish men-of- leng 

war. Later, their swiftness turned them to use Re 

as revenue cutters, slavers, pirates, and pri- coul 

vateers. The Ann McKim, built at Baltimore in ship 

1832 as the first of the great clipper ships that of | 

were soon after to command the trade of the saw' 





Planking applied, the hull looks old-fash- 
ioned, but within are modern bathrooms, 
staterooms, and luxurious appointments 





Below, Walters tempers a special hammer. 
Because of the unique work, craftsmen had 
to fashion many special tools by hand 
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world, was an enlarged and modi- 
fied version of the earlier Balti- 
more-type clipper. 

According to the designers of 
Schooner No. 1, this intensive evo- 
lution developed a type of huil and 
rig that could be ideally adapted 
for a modern yacht that would be 
at once fast, “sea-kindly,” and 
suited for long cruises. The rig has 
been kept so simple that it can be 
handled easily by three men under 
all conditions of weather. Because 
of her design, the ship gives nearly 
twice as much usable space on and 
below deck as is found on the aver- 
age modern yacht of the same 
length. 

Recruiting the men who today 
could build an eighteenth-century 
ship was no easy task. Great ribs 
of yellow-pine. heart had to be 
sawed and bent. Instead of nails 





NOVEMBER, 1938 








Hand-carved specially for the ship, this 
wooden figurehead will adorn the prow 
after the ancient custom on sailing vessels 


or rivets, the vessel was to be fastened 
together with treenails, dowels made 
of locust wood that had been seasoned 
for twenty years. Huge straps, hooks, 
bolts, and rigging gear had to be hand- 
forged from Norway iron. A figure- 
head had to be carved, and a design of 
oak leaves and acorns carved in the 
teak trail boards. 

When wooden shipbuilding slackened, 
men who had spent their lives at it had 
turned to cabinetmaking and house 
carpentry. These had to be sought out. 
An expert shipsmith, William Walters, 
was discovered in Gloucester, Mass., 
shoeing horses and fashioning orna- 
mental ironwork. A young sculptor 
from West Gloucester was found who 
could do the carving. 

One of the most delightful features 
of the ship is a “great cabin” aft, right 
under the quarter-deck, where one may 
lounge and look out windows that open 
astern, on each side, and over the spa- 
cious deck forward. Below this, bulk- 
headed and insulated completely from 
the rest of the ship, is a modern Diesel 
auxiliary engine of 110 horsepower 
that will give the vessel eight or nine 
knots when there is no wind, or in close 
quarters. Adding modern comfort to 
old individuality, the ship boasts two 
modern bathrooms, with tubs and all 
other facilities, and luxurious beds that 
stay on an even keel when the ship rolls. 
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Stamp Collector 
Makes Rare Find 


HILE sorting and rear- 

ranging a batch of newly 
purchased postage stamps, 
Warren R. Du Bois, Los An- 
geles, Calif., philatelist, dis- 
covered a one-cent blue United 
States stamp issued in 1861, 
mounted it in an album along 
with other items, and marked 
it for sale at three dollars. Two 
months later, while reéxamin- 
ing the stamp after prospective 
buyers had thumbed the album 
without showing any interest 


in this particular item, Du Bois found that it bore 
what is believed to be the earliest cancellation date 
miarked on any stamp of this Civil War issue. This 
discovery immediately boosted the price of the 
stamp to a figure many times the value the owner 
had placed upon it at first, as early cancellations of 
this issue are eagerly sought by collectors. 
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New Electrical 
Treatment for 


Paralysis 


AID to be valuable in 

the treatment of in- 
fantile paralysis, an 
electrical device in- 
vented by Charles 
Henry Wood, California 
chiropractor, employs a 
type of current that is 
reputed to have an elec- 
trochemical effect on 
paralyzed parts of the 
human body. The ap- 
paratus is claimed to 
have a regenerating ef- 
fect on the nerves of 
patients suffering from 
paralysis, restoring 
normal conditions. In 
the photograph at the 
left, Wood is demon- 
strating the treatment 
of the knee of a patient. 
The control box used 
in the operation of the 
instrument is on the 
table at the right. 


The cancellationdate 
marked on this stamp 
gives it great value 
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The truck's own engine runs 
this self-loading attachment 





‘ - & Ree = 


Truck ea Itself Like a Steam Shovel 


N ‘INGENIOUS apparatus invented bd 
A Dr. J. E. Owen of Asheville, N.C., 
ables a truck to load itself with the power nae 
its own engine. A pivoted scoop hinged to a 
framework on the front of the truck scoops 
up dirt, sand, gravel, or other material as the 
truck moves forward. Wires running from 
the scoop over pulleys to a power take-off 
shaft bolted to the transmission hoist the 
scoop up over the cab to dump the contents 
into the truck body. This operation is con- 
trolled by the clutch of the truck, the gears 
being in neutral. The scoop loader is said to 
fill a truck faster than a steam shovel could 
accomplish the same task. Scoop rises over cab to dump load in truck body 





Automatic Graph-Drawing Device 
Tests Radio Instruments 


OMPLICATED graphs showing the effi- | 
ciency of loudspeakers, microphones, 
and amplifiers can now be made quickly and 
easily by the use of an ingenious machine re- 
cently invented. In doing this work in the 
past, engineers have been required to make 
hundreds of painstaking measurements and 
plot them on graph paper in a process that 
may take hours. Completely au- 
tomatic, the new graph-drawing 
device plots a complete graph 
curve, showing the efficiency of 
the electrical instrument being 
tested, within two minutes. The 
curve is drawn by a moving pen 
point on a revolving drum covered 
with graph paper, the motion of 
the pen being governed by the re- 
action of the instrument on trial. 
In addition to saving time, the 
device is said to eliminate errors. 


Automatic graph 
maker in operation. 
Apenplotsthecurves ~<+/ 
on a revolving drum 














NOVEMBER, 1938 147 








2+ es —ew 
en ey See SIE oe ore 
Ee TE OS SESE Pi pat 


> - 


» TT nd LAr 
oe SRO rs. 
OE ON ee 


The system packed in the truck. 
A built-in generator powers it 


ESIGNED to operate eith- 
er from an outside power 
source or from a built-in gen- 
erator driven by a gasoline 
motor, a high-powered, mo- 
bile public-address system re- 
cently designed for the U. S. 
Army Signal Corps is com- 
pactly housed within the body 
of a 214-ton truck. Two collapsible, four- 
legged steel standards are set up to support 
sets of three powerful loudspeakers at a 
height of twenty feet above the level of the 


Public-Address System 
Travels in Army Truck 


One of the folding 
steel frames that 
support loudspeak- 
ers. Other speakers 
are inside the truck 





ground. Additional loudspeakers are mounted 
within the truck and operate through grille 
openings at the sides. Sound recordings can 
be made and records played by the unit. 


New Marbles Game Is Test of Skill 


ARBLES are shot up a spiral 
M track by means of a spring- 
operated plunger, in a new game 
just introduced. Eight numbered cups are 
spaced along the track, in which there are 
gaps to allow a marble to drop into the near- 
est cup when its centrifugal force is spent. 


Marbles drop into numbered cups when their force is spent 


Points are scored according to the numbers 
on the cups, and the player’s object is to pile 
up the largest possible total with five shots. 
The track is durably made of steel. 
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Model of proposed stratosphere transport undergoing wind-tunnel tests 


“Stratoliner” 
Model Tested 


DESIGNED to travel the 
upper skyways, 20,000 
feet above the surface of 
the earth, a new “‘strato- 
liner” was recently tested 
in model form at the Uni- 
versity of Washington 
wind tunnel, in Seattle. 
With a wing spread of 
107 feet and a length of 
seventy-four feet, three 
inches, the proposed thin- 
air craft will be driven 
at a speed of 242 miles 
an hour by four huge 
power plants. Six of 
the planes will be built 
for swift coast-to-coast 
passenger travel. 


Show Dogs Have Private Entrance to Owner's Home 


O PROTECT his two; valuable show dogs 

from theft, and to control their activities 
around his home and its back yard, A. J. 
Schoendorf of Sacramento, Calif., construct- 
ed a special canine corridor and entrance to 
his house. From a closet in his den, a dog- 
size door leads into an inside corridor, one 
end of which opens onto a back porch where 
the dogs sleep, and the other onto a wooden 
ramp leading down to a fenced exercise 
yard that is equipped with a washing tub, 
grooming table, and dog shelter. The dogs 
can enter the house from the back porch or 
from the exercise yard whenever they wish, 
but they cannot go out again until their 
owner or someone inside the house opens 
the closet door, which also opens the out- 
side door by means of a special pulley ar- 
rangement. 
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Exercise yard for dogs and, left, inner and outer 
doors of the corridor through which they can enter 
the house, but cannot go out untii doors are opened 
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wheels to measure its horsepower 






Twin rollers engage the car's rear 
gag 





You Can Play the Piano 
With a Mouth Organ 


LAYING a tune on the harmonica-type 

mouthpiece of a device invented by A. B. 
Conlisk, of Albuquerque, N.M., causes the 
same melody to be produced on a piano accor- 
dion, piano, or other instrument. Bellows in 
the mouthpiece operate an electromagnetic 
mechanism to trip keys or pluck strings. 




























The harmonica con- 
trol connected to a 
piano accordion 
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Trailer Carries 
Car Tester 


ORSEPOWER of auto- 
mobiles is quickly deter- 
mined by the portable testing 
trailer shown at the left. Cars 
are backed up a ramp until 
their rear wheels rest in the 
groove formed by twin roll- 
ers. As the rear wheels are 
spun by the car motor against 
the drag resistance of the 
rollers, a dynamometer, or 
power-measuring unit, with- 
in the tester’s control cab 
checks the horsepower deliv- 
ered. During the test a motor- 
driven blower forces air 
through the radiator to help 
cool the motor being tested. 


Pets Ride In Car Trunk 
Fitted With Ventilator 


OGS, cats, and other household pets can 

be safely carried in the rear trunk of 
an automobile fitted with a new ventilating 
unit, according to the manufacturer. The 
vent, shown above installed in the side of 
the trunk, has adjustable openings for 
regulating the amount of air entering the 
compartment in warm or cold weather to 
keep the pets comfortable. 
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] Found with a broken leg in 
a German forest, the stork 
was carried to a veterinarian > 


2 The injured limb was ampu- 

tated and the bird was al- 
lowed to hobble about in a pen 
until the stump had healed up 


N 


N INJURED stork, 

A found not long ago 

in a German forest, was 

carried to a_ veterinary 

surgeon who amputated 

the bird’s' broken leg. 

Then the stork was taken 

to an artificial-leg special- 

f, oaga ist. How the bird was 

B= By + ee > maha b i/ fitted with a_ specially 

ow M. ~ = carved, three-toed wooden 

7 , ’ wey leg on which it walks 

hThen an expert 3 — with ease, is illustrated 

maker of artificial in the novel photographs 

bs was given the © Soe Af reproduced on this page. 
b of furnishing the = ees 

itd with a wooden leg 














Here the new leg is being 
attached. It is hand-carved 
and even has three wooden toes 


5 A few days later, the bird is able 
to walk around again, almost as well 
as ever. The leg is seen in the inset 
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How good is your knowledge of the language of science? In each of the items below, try to select 
the correct answer. Then check your list against the one on page 250, and figure up your score 





When he is ready to give the propeller a 

twirl to start the motor, an airplane 
mechanic sings out to the pilot, (a) “‘Tallyho!” 
(b) “Up ship!” (c) “Take it away!” (d) 
“Contact!” (e) “Scram!” 


2 A prism breaks up white light into a 
multicolored band called a (a) fulcrum 
(b) plectrum (c) quantum (d) spectrum (e) 
tantrum. 


3 An alienist (a) steals someone’s affec- 
tions (b) traces family trees (c) special- 
izes in diseases of the mind (d; contends that 
a nation’s racial stock benefits from an ad- 
mixture of foreign blood. 


4 Deposits of minerals transported by 
streams are called (a) alluvial (b) side- 
real (c) retrograde (d) sedentary. 


5 Substage condensers are used upon (@) 
movie projectors (b) distilling apparatus 
(c) microscopes. 


6 A chemical laboratory would be the 
place to look for (a) a C washer (b) a 
G string (c) an I beam (d) an S wrench (e) 
a T square (f) a U tube (g) a Y gun (h) an 
X axis. 


Both men and monkeys, evolutionists 

hold, are descendants of an animal known 
as the (a) lemur (b) wombat (c) ocelot (d) 
gerrymander (e) peccadillo. 


s The big round thing with which com- 
pressed-air workers drive a tunnel under 

a river is called the (a) plunger (b) shield 
(c) auger (d) ram. 


9 A moth’s cocoon contains the (a) egg (b) 
larva (c) pupa (d) imago. 
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10 Baily’s beads are (a) streamers of light 
seen through the moon’s jagged rim at 
the beginning and end of a total eclipse of the 
sun (b) fused globules of borax used in 
chemical analysis (c) bits of glass, under 
great internal tension, that shatter into 
powder when lightly scratched. 


1 A Stillson wrench is used to (a) drive 

airscrews (b) tune pianos (c) grip round 
things like pipes (d) grind auto valves (e) 
tighten the jaws of a micrometer upon an 
object to be measured with great precision. 


12 Prehistoric savages who dwelt in caves 
are called (a) sybarites (b) saprophytes 
(c) proselytes (d) troglodytes. 


13 A microtome is (a) a book of midget 
dimensions (b) a device for cutting 
microscope specimens into thin slices (c) a 
millionth of a tome. 


14 Emery serves as (a) an adhesive (b) 
an abrasive (c) a lubricant (d) = 
detergent. 


15 “Chromatic aberration” is (a) tie use 
of clashing dissonances by composers of 
ultramodern music (b) color blindness (c) 
a defect in some lenses (d) the way a chame- 
leon changes its colors. 


] 6 Bacteria that inhabit the roots of peas 
and beans (a) spread the common cold 

(b) glow in the dark (c) kill earthworms (d) 

enrich the soil with nitrogen from the air. 


17 Ambergris comes from (a) muskrats 
(b) jasmine flowers (c) civet cats (d) 
whales. 


18 Green plants manufacture food by (a) 
sublimation (b) inflorescence (c) pho- 
tosynthesis (d) lactation. 


19 The Leonids are (a) morning stars (b) 
variable stars (c) pole stars (d) shoot- 
ing stars (e) movie stars. 


20 Marsupials (a) travel in a cluster be- 
tween Mars and Jupiter (b) carry their 
young in a pouch (c) help mathematicians 
solve complicated equations. 
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BEGINNING LIFE IN A SYSTEMATIC, 

CLOSE-WHORLED HOUSE, THE 

VERMETUS, OR WORM SHELL, 

SOON GROWS CARELESS AND 

FINALLY GOES COMPLETELY HAYWIRE, 

DOUBLING AND TWISTING ITS SHELL 
IN CRAZY LOOPS? 




















THE LION RESEMBLES THE OTHER MEMBERS OF THE 
CAT FAMILY IN HAVING RETRACTILE CLAWS, BUT HE 
1S THE ONLY ONE THAT HAS & MANE AND A TUFTED 
TAIL WITH A HORNY SPIKE AT THE END? 





















2 r ME as, 
TERMITE SOLDIERS ARE ARMED WITH BLOWGUNSZ 
THROUGH & LONG TUBE IN THE FRONT OF THE HEAD. 
THEY SQUIRT OUT A GLUEY, ILL-SMELLING LIQUID 
THAT GUMS THE WORKS OF INSECT ENEMIES? 





IN THE AMERICAN TROPKS 
LIVES THE JOE LOUIS OF - 

THE BIRD WORLD—THE SCREAMER. 
IN ADDITION TOHIS CRUEL BEAK AND CLAWS, 
HE HAS DAGGERLIKE SPURS ON HIS WINGS, 
WITH WHICH HE JABS OTHER BIRDS AND 
EVEN LARGE ANIMALS TO DEATH? 
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MOUNTAIN LAURELS ARE SHRUBS 

BUT A GIANT SPECIMEN FOUND IN 

THE GREAT SMOKY MOUNTAINS 

(NORTH CAROLINA —TENNESSEE ) 
HAS A BUTT EIGHTY-TWO INCHES 
IN DIAMETER, AND LIMBS AS 

BIG AS SMALL TREESZ 
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ELECTRICAL-DEVICE 
CABINET. Serving as 
a base for an electric 
mixer, this cabinet also 
provides space for other 
kitchen electrical de- 
vices. The side cover 
swings up as a working 
surface with the mixer 
attached, as illustrated 


NOR AS 





DE sia. Gilat. WR OS Mali ta te 





































; the place of glass stems in the goblets pictured 
y above. When a glass is broken, it can be replaced 
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JAR SEALER. Fruit jars 
cre sealed and lifted 
out of the cooking pot 
with a helpful new tool, 
shown in the picture be- 
low being demonstrated 
by its woman inventor 
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HANDY PASTRY CUTTER ié F 
The scalloped cutting wheel of #507" 
this versatile utensil cuts neat?” (# 
crisscross pie covers, while the ; 
ridged handle is for crimping 
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FIREPLACE ROTARY ROASTER. Chickens, ducks, and other meats 


are literally “done to a turn" at the fireplace with the device shown. 
An electric motor turns the spits, and a stainless pan catches juices 





COLLAPSIBLE ASH TRAYS. Made of card- 
board fireproofed with metal foil, collapsible 
ash trays can be carried easily, or stored for 
party use. After using, they are thrown away 


CLIP-ON OUTLET 
Electric outlets can be 
had wherever wanted by 
the use of a receptacle 
unit that clips between 
the wall and the base- 


work. It is connected to 


the nearest built-in out- 
let byacord held by clips 
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GLASS ICER. The 
problem of chilling 
glasses for serving 
certain beverages is 
solved by the elec- 


tric unit pictured { 


at the right. When 


placed on disks on | 


the top, the glasses \ 


are soon chilled to 
the right temperature 
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7 H, WELL—let it slide,” Jack Simp- 
son said carelessly to Harry, the 
Model Garage’s earnest young me- 
chanic. ‘‘Probably it doesn’t amount to any- 
thing—but if it does it’ll get worse, and then 
we won't have any trouble locating it.” 

Gus Wilson had come in quietly from an 
errand downtown and was hanging up his 
coat. “That’s one way of owning a car, Jack,” 
he remarked, “and, to tell the truth, it’s a 
pretty popular way. But it’s often a darned 
expensive one. What’s your trouble?” 

“Oh, hello, Gus. I didn’t see you come in,” 
Simpson said. ‘“‘Why, I wouldn't call it trouble 
—not real trouble. While we were on our va- 
cation last week we had a little difficulty— 
left rear wheel brake dragged a bit. I had 
the people in the garage of the hotel where 
we were staying look at it. They said that 
something had gone wrong with the brake 
cylinder in the wheel, and charged me three 
bucks for adjusting it. Now Peggy says that 
all the brakes drag a little—I haven’t noticed 
it myself—and she thought I’d better come 
in and let you take a look at them. But there 
doesn’t seem to be anything really wrong, so 
I guess it isn’t worth bothering about.” 

“What did they do to that wheel cylinder?” 
Gus wanted to know. 

“T dunno,” Simpson admitted, grinning. “I 
was playing golf while they were working on 
it, and afterward I never thought to ask 
them.” 

“Peggy’s a smart girl,” Gus assured him. 
“But she wasn’t so smart when she married a 
guy who lets his car cost him more than it 
should just because he’s too careless to check 
up on the little things. You’d better leave 
your car here’for a couple of hours, Jack, and 
let me give those brakes a good looking over.” 

“All right,” Simpson agreed. He had bare- 
ly left the garage when Joe Clark stuck his 
head in at the office door. “Hurry call for 
the wrecker!’’ he announced. “From Old 
Man Parsons. Says he couldn’t get his car 
started this morning. Wants you to tow it 


Queer Troubles 


over here and fix it up—and he’s got to have 
it back in an hour. Better step on it!” 

Half an hour later, Harry drove up to the 
shop door, towing the Parsons car. A peppery 
old gentleman was with him, and Gus could 
see that Harry hadn’t been having a happy 
ride. ’ 

“It’s preposterous!” snapped Parsons, 
jumping down as soon as the car stopped. 
“Mr. Wilson, my car was overhauled here 
less than two weeks ago. When I paid my 
bill, Mr. Clark assured me that everything 
was in excellent condition. But this morning 
my car refused to start! I tried. My next- 
door neighbor tried. Then his hired man at- 
tempted to turn the motor over with a crank. 
But it was no use. I had to walk to my office 
—and I was ten minutes late! I insist that 
you—”’ 

“Sure thing, Mr. Parsons,” Gus said sooth- 
ingly. “I'll fix things up. Roll her in, Harry.” 

Gus tested the battery. It was strong, but 
not nearly strong enough to kick that balky 
engine into action. He tried everything he 
knew, but he couldn’t get the engine to turn 
over. Harry, watching him, saw that for 
once he was thoroughly stumped. 

While Gus was scratching his ear, Harry 
aimlessly pulled out the oil-gauge rod and 
looked at it. Then he looked at it more in- 
tently, and held it out for Gus’s inspection. It 
was covered with a gummy substance as 
thick as transmission grease. 

“What sort of oil have you been using late- 
ly, Mr. Parsons?” Gus asked. 

“Oil? The oil that you put in my car!” 
the customer replied tartly. “I’ve been driv- 
ing very little, and have had no occasion to 
add any.” 

Gus poked an exploring forefinger into the 
messy stuff on the gauge rod, then touched 
the smeared finger to the tip of his tongue, 
and frowned. ‘Drain the oil, Harry,” he di- 
rected. It oozed out very slowly and was 
thick and gummy. An examination of the 
engine showed that pistons and bearings were 

sticky with it. 
“You'll have to leave your car 


Sugar and Oil Make a Bad Mixture for a Car, with us for a day,” Gus told the 


car owner. ‘“‘We’ll have to take 


and So Do Oil and Hydraulic-Brake Fluid, as ‘"° ©"sine apart, and clean it 


thoroughly. Some one played a 
little joke on you—a mean one, 


a Day’s Work at the Model Garage Reveals too. They put sugar in your oil. 


By MARTIN BUNN 


probably while you had your car 
out last night. I can taste it— 
and I saw that trick pulled once 
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Harry aimlessly pulled out the. oil- 
gauge rod and looked at it. Then he 
looked at it more intently, and held it 
out for Gus's inspection. It was cov- 
ered with a thick, gummy substance 
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before. Your drive home was just long enough 
for the sugar to dissolve in the oil and turn 
it into a gummy grease that set hard while 
the car was standing overnight, and stuck 
the pistons to the cylinder walls so tight that 
the engine can’t turn over. There won’t be 
any permanent damage, but it’s going to be 
pretty close to a day’s job getting the mess 
cleaned up.” 

“Hooligans!” roared the customer. “I’m 
going to the police and see to it that they—” 


He went out fuming. Gus and Harry looked 


at one another, and couldn’t help grinning. 


Then Gus shook his head. “It’s nothing to 





NOVEMBER, 1938 





laugh at, at that,” he said. “It was a dirty 
trick—the sort of bum joke that causes a lot 
of trouble and expense. I suppose that some 
of the kids around town have it in for the old 
grouch, and maybe he had it coming to him 
—but I do hate to see an engine abused! Well, 
we'll get at the clean-up job tomorrow. Now 
let’s get Jack Simpson’s brakes checked. I'll 
drive his car around the block a couple of 
times, and see how they act.” 

When Gus drove back into the shop, ten 
minutes later, he beckoned Harry over to 
the car. “Hop in here and step on the brake,” 
he said as he got out. “Then tell me how it 
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feels to your dainty little size fourteens.” 

Harry got in and pressed his foot down on 
the brake pedal. “Feels as if it was working 
on a wet sponge!” he reported. 

Gus nodded. “That likely means one of two 
things,” he said. “Either that the brake 
shoes are out of adjustment, or that air has 
somehow got into the hydraulic system. But 
there’s something else. All four brakes on 
this car drag a little—just as Peggy told 
Jack they did.” 

“What’s that a sign of?” Harry wanted to 
know. 

“It usually is a sign that you’ve got quite 
a job on your hands,” Gus told him. ‘‘You’re 
clear on how hydraulic brakes work, aren’t 
you? When you press your foot down on the 
brake pedal, the pedal’s connection forces the 
piston of the hydraulic system’s master cyl- 
inder inward. That exerts pressure on the 
brake fluid in the master cylinder, and forces 
some of it through the copper pipes that con- 
nect the master cylinder with each of the four 
wheel cylinders. Then the fluid exerts equal 
pressure on the pistons of each of those four 
cylinders.” 

“Sure,” Harry nodded. “But what makes 
Simpson’s brakes drag?” 

“Well,” Gus went on, “‘the pressure exerted 
by the brake fluid on the wheel-cylinder pis- 
tons forces them outward against the brake 
shoes so that the linings are forced against 
the brake drums, creating friction that causes 
the brakes to drag a little. 


At Gus's direction, Harry 
disconnected the copper 
tubing and removed the 
hydraulic-brake cylinder 


“When you take your foot off the brake 
pedal, the pressure from the master cylinder 
is removed from the wheel-cylinder pistons. 
Then the return springs on the brake shoes 
force the pistons inward, and the pistons 
force the brake fluid back into the master cyl- 
inder.” 

At Gus’s direction, Harry disconnected the 
copper tubing at the hose union on one of the 
wheels and removed the brake cylinder. 
Squatting beside him, the veteran mechanic 
continued: 

“On this car the brakes drag—they don’t 
return promptly to the ‘off’ position when the 
pressure of your foot on the brake pedal is 
removed. If only one brake dragged, the 
most likely cause would be a return spring 
that wasn’t working properly. Maybe all that 
would be necessary would be to clean it off 
well; but more likely it would have lost its 
contracting power, in which case you’d have 
to put in a new spring. 

“But when all four brakes fail to return 
promptly to the ‘off’ position it’s a sure sign 
that the trouble is in the entire hydraulic 
system. And it’s almost certain that it is 
caused by engine oil or kerosene—any min- 
eral oil—having somehow got into the brake 
fluid. Even a very little of it will cause the 
fiber cups in the master and wheel cylinders 
to swell out of shape, so that the cylinders 
will not work properly. When that happens 
the brake fluid is prevented from returning 
promptly to the master cylinder, and its pres- 

sure keeps the brake bands 
in contact with the brake 
drums, and causes drag. 

“Remember what Jack 
said about having some 
trouble with one of his 
wheel cylinders, and hav- 
ing it taken care of at the 
garage attached to a coun- 
try hotel? That’s the tip- 
off. In fixing the cylinder 
the garage men probably 
washed its parts in kero- 
sene, and the kerosene has 
worked an threngh thc 
hydraulic system. See 

here—-” 

Taking the cylinder 
apart, he showed Harry 
how the fiber cups were 
swollen and distorted. 
“Now let’s get busy!” he 
said. With Harry’s help he 
removed all the cylinders. 
After washing the parts 
thoroughly with brake flu- 
id, Gus replaced the cups 
with new ones, and reas 
sembled and replaced the 
(Continued on page 248) 
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DOPEY AS A MARIONETTE - TAKE YOUR PHOTOS CLOSE UP! 
MODEL OF OLD-TIME SHIP'S CANNON ° TABLE-LAMP RADIO 














WOODEN.-STEM GOBLETS. Woeden bases take 
the place of glass stems in the gobiets pictured 
above. When o glass is broken, if can be replaced 
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HANDY PASTRY CUTTER 
The scalloped cutting wheel of 
this versatile utensil cuts neat 
crisscross pie covers, while the 
ridged handle is for crimping 
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FIREPLACE ROTARY ROASTER. Chickens, ducks, and other meats 
are literally “done to a turn" at the fireplace with the device shown. 
An electric motor turns the spits, and a stainless pan catches ‘uices 





COLLAPSIBLE ASH TRAYS. 


CLIP-ON OUTLET 
ectric outlets can be 
had wherever wanted by 
the use of a receptacle 
nit that clips between 
the wall and the base- 
ard or other wood- 
rk. It is connected to 
e nearest built-in out- 
t byacord held by clips 
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Made of card- 


board fireproofed with metal foil, collapsible 
sh trays can be carried easily, or stored for 
party use. After using, they are thrown away 
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GLASS ICER. The 
problem of chilling 
glasses for serving 
certain beverages is 
solved by the elec- 
tric unit pictured 
at the right. When 
placed on disks on § 
the top, the glasses § 
are soon chilled to [ 
the right temperature 






























ie H, WELL—let it slide,” Jack Simp- 
son said carelessly to Harry, the 
Model Garage’s earnest young me- 
chanic. “Probably it doesn’t amount to any- 
thing—but if it does it'll get worse, and then 
we won't have any trouble locating it.” 

Gus Wilson had come in quietly from an 
errand dewntown and was hanging up his 
coat. “That’s one way of owning a car, Jack,” 
he remarked, “and, to tell the truth, it’s a 
pretty popular way. But it’s often a darned 
expensive one. What’s your trouble?” 

“Oh, hello, Gus. I didn’t see you come in,” 
Simpson said. ‘‘Why, I wouldn’t call it trouble 

not real trouble. While we were on our va- 
cation last week we had a little difficulty— 
left rear wheel brake dragged a bit. I had 
the people in the garage of the hotel where 
we were staying look at it. They said that 
something had gone wrong with the brake 
cylinder in the wheel, and charged me three 
bucks for adjusting it. Now Peggy says that 
all the brakes drag a little—I haven’t noticed 
it myself—and she thought I'd better come 
in and let you take a look at them. But there 
doesn’t seem to be anything really wrong, so 
I guess it isn’t worth bothering about.” 

“What did they do to that wheel cylinder?” 
Gus wanted to know. 

“T dunno,”’ Simpson admitted, grinning. “I 
was playing golf while they were working on 
it, and afterward I never thought to ask 
them.” 

“Peggy's a smart girl,’ Gus assured him. 
“But she wasn’t so smart when she married a 
guy who lets his car cost him more than it 
should just because he’s too careless to check 
up on the little things. You’d better leave 
your car here for a couple of hours, Jack, and 
let me give those brakes a good looking over.” 

“All right,’’ Simpson agreed. He had bare- 
ly left the garage when Joe Clark stuck his 
head in at the office door. “Hurry call for 
the wrecker!"" he announced. “From Old 
Man Parsons. Says he couldn’t get his car 
started this morning. Wants you to tow it 


Sugar and Oil Make a Bad Mixture for a Car, 
and So Do Oil and Hydraulic-Brake Fluid, as 
a Day’s Work at the Model Garage Reveals 


By MARTIN BUNN 
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over here and fix it up—and he’s got to have 
it back in an hour. Better step on it!” 

Half an hour later, Harry drove up to the 
shop door, towing the Parsons car. A peppery 
old gentleman was with him, and Gus could 
see that Harry hadn’t been having a happy 
ride. 

“It’s preposterous!” snapped Parsons, 
jumping down as soon as the car stopped. 
“Mr. Wilson, my car was overhauled here 
less than two weeks ago. When I paid my 
bill, Mr. Clark assured me that everything 
was in excellent condition. But this morning 
my car refused to start! I tried. My next- 
door neighbor tried. Then his hired man at- 
tempted to turn the motor over with a crank. 
But it was no use. I had to walk to my office 

and I was ten minutes late! I insist that 
you—”’ 

“Sure thing, Mr. Parsons,”’ Gus said sooth- 
ingly. “I'll fix things up. Roll her in, Harry.” 

Gus tested the battery. It was strong, but 
not nearly strong enough to kick that balky 
engine into action. He tried everything he 
knew, but he couldn’t get the engine to turn 
over. Harry, watching him, saw that for 
once he was thoroughly stumped. 

While Gus was scratching his ear, Harry 
aimlessly pulled out the oil-gauge rod and 
looked at it. Then he looked at it more in- 
tently, and held it out for Gus’s inspection. It 
was covered with a gummy substance as 
thick as transmission grease. 

“What sort of oil have you been using late- 
ly, Mr. Parsons ?’’ Gus asked. 

“Oil? The oil that you put in my car!” 
the customer replied tartly. ‘I’ve been driv- 
ing very little, and have had no occasion to 
add any.” 

Gus poked an exploring forefinger into the 
messy stuff on the gauge rod, then touched 
the smeared finger to the tip of his tongue, 
and frowned. “Drain the oil, Harry,’ he di- 
rected. It oozed out very slowly and was 
thick and gummy. An examination of the 
engine showed that pistons and bearings were 
sticky with it. 

“You'll have to leave your car 
with us for a day,” Gus told the 
car owner. “We'll have to take 
the engine apart, and clean it 
thoroughly. Some one played a 
little joke on you—a mean one, 
too. They put sugar in your oil 
probably while you had your car 
out last night. I can taste it 
and I saw that trick pulled once 
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Harry aimlessly pulled out the oil- 
gauge rod and looked at it. Then he 
looked at it more intently, and held it 
out for Gus's inspection. It was cov- 
ered with a thick, gummy substance 
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efore. Your drive home was just long enough 
rr the sugar to dissolve in the oil and turn 
into a gummy grease that set hard while 
he car was standing overnight, and stuck 
the pistons to the cylinder walls so tight that 
the engine can’t turn over. There won’t be 
ny permanent damage, but it’s going to be 
pretty close to a day’s job getting the mess 
eaned up.” 
‘Hooligans!’’ roared the customer. 
ing to the police and see to it that they- 
He went out fuming. Gus and Harry looked 
one another, and couldn’t help grinning. 
ien Gus shook his head. “It’s nothing to 
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laugh at, at that,” he said. “It was a dirty 
trick—tthe sort of bum joke that causes a lot 
of trouble and expense. I suppose that some 
of the kids around town have it in for the old 
grouch, and maybe he had it coming to him 

but I do hate to see an engine abused! Well, 
we'll get at the clean-up job tomorrow. Now 
let’s get Jack Simpson’s brakes checked. I'll 
drive his car around the block a couple of 
times, and see how they act.” 

When Gus drove back into the shop, ten 
minutes later, he beckoned Harry over to 
the car. ‘Hop in here and step on the brake,” 
he said as he got out. “Then tell me how it 


157 


feels to your dainty little size fourteens.” 

Harry got in and pressed his foot down on 
the brake pedal. ‘Feels as if it was working 
on a wet sponge!” he reported. 

Gus nodded. ‘That likely means one of two 
things,” he said. “Either that the brake 
shoes are out of adjustment, or that air has 
somehow got into the hydraulic system. But 
there’s something else. All four brakes on 
this car drag a little—just as Peggy told 
Jack they did.” 

“What’s that a sign of?” Harry wanted to 
know. 

“It usually is a sign that you’ve got quite 
a job on your hands,” Gus told him. ‘“You’re 
clear on how hydraulic brakes work, aren’t 
you? When you press your foot down on the 
brake pedal, the pedal’s connection forces the 
piston of the hydraulic system’s master cyl- 
inder inward. That exerts pressure on the 
brake fluid in the master cylinder, and forces 
some of it through the copper pipes that con- 
nect the master cylinder with each of the four 
wheel cylinders. Then the fluid exerts equal 
pressure on the pistons of each of those four 
cylinders.” 

“Sure,” Harry nodded. 
Simpson’s brakes drag?” 

“Well,”” Gus went on, ‘“‘the pressure exerted 
by the brake fluid on the wheel-cylinder pis- 
tons forces them outward against the brake 
shoes so that the linings are forced against 
the brake drums, creating friction that causes 


“But what makes 


the brakes to drag a little. 


At Gus's direction, Harry 
disconnected the copper 
tubing and removed the 
hydraulic-brake cylinder 


“When you take your foot off the brake 
pedal, the pressure from the master cylinder 
is removed from the wheel-cylinder pistons. 
Then the return springs on the brake shoes 
force the pistons’ inward, and the pistons 
force the brake fluid back into the master cyl- 
inder.”’ 

At Gus’s direction, Harry disconnected the 
copper tubing at the hose union on one of the 
wheels and removed the brake cylinder. 
Squatting beside him, the veteran mechanic 
continued: 

“On this car the brakes drag—they don’t 
return promptly to the ‘off’ position when the 
pressure of your foot on the brake pedal is 
removed. If only one brake dragged, the 
most likely cause would be a return spring 
that wasn’t working properly. Maybe all that 
would be necessary would be to clean it off 
well; but more likely it would have lost its 
contracting power, in which case you’d have 
to put in a new spring. 

“But when all four brakes fail to return 
promptly to the ‘off’ position it’s a sure sign 
that the trouble is in the entire hydraulic 
system. And it’s almost certain that it is 
caused by engine oil or kerosene—any min- 
eral oil—having somehow got into the brake 
fluid. Even a very little of it will cause the 
fiber cups in the master and wheel cylinders 
to swell out of shape, so that the cylinders 
will not work properly. When that happens 
the brake fluid is prevented from returning 
promptly to the master cylinder, and its pres- 

sure keeps the brake bands 
- in contact with the brake 
drums, and causes drag. 

“Remember what Jack 
said about having some 
trouble with one of his 
wheel cylinders, and hav- 
ing it taken care of at the 
garage attached to a coun- 
try hotel? That’s the tip- 
off. In fixing the cylinder 
the garage men probably 
washed its parts in kero- 
sene, and the kerosene has 
worked all through the 
hydraulic system. See 
here—” 

Taking the cylinder 
apart, he showed Harry 
how the fiber cups were 
swollen and distorted. 
“Now let’s get busy!” he 
said. With Harry’s help he 
removed all the cylinders. 
After washing the parts 
thoroughly with brake flu- 
id, Gus replaced the cups 
with new ones, and reas- 
sembled and replaced the 
(Continued on page 248) 


POPULAR SCIENCE 








Re sie oe SY een 


eee SSS es satel 








amine lik “ ; 
w a + o an t ; ; oO te 4 ae 0 I 
c] ‘ 

















NORDHAUSEN 


COLOR PHOTO BY G. K 


DOPEY AS A MARIONETTE » TAKE YOUR PHOTOS CLOSE UP! 
MODEL OF OLD-TIME SHIP’S CANNON = TABLE-LAMP RADIO 






























































arionette! 


... AND YOU CAN EASILYS 





OW would you like to bring 

little Dopey into your home to 
Our special kit for romp and caper just as he did 
Dopey comes to you in Walt Disney’s animated fairy 
ready to assemble tale, “Snow White and the Seven 
as shown at the left. Dwarfs’? He'll repeat every anti 
Below, using pliers Snieo iid ihn 
to attach Dopey's you saw him perform on the screen 
head to his body and carry out your every wish—all 
because he’s been made over as a 
marionette. 

POPULAR SCIENCE MONTHLY has 
just had a _ special assembly kit 
prepared with the completed parts 
(head, arms and hands, body, feet, 
a suit of blue pantaloons and orange 
coat, control stick, string and wire) 
for putting together a marionette of 
Dopey 9” high. It is the simplest 
yet most effective construction kit 
of its kind ever offered. You can 
assemble the little dwarf, clothe 
him in his colorful costume, and 
attach the control strings in half an 
hour. 

Dopey, the marionette, is just as 
lovable as Dopey, the movie star. 
It’s fun making him jog along, 








Mme. Bee Alexander, noted the world 
over for her dolls, designed the pup- 
pet from color sketches by Walt Disney 





SNOW WHITE HERSELFIOULI 





SEM 


swing 
bow to 
gesticu 
comica 
perienc 
practic 
to mal 
standa’ 
“airpla 
been d 
of a |) 
system 
is esse] 
control 
Mme 
of Nev 
signer, 
in colle 
ney. 7 
screen 
care, 
balance 
cal mov 
The he 
and pa: 
the sal 
world 
Thou 
spent i 
nette, | 
tain th 
$2.25. 
Mississ 
add al 
Send e 
the Ma 
SCIENC 
Avenue 
prefer, 
given \ 
constru 
elsewhe 
To |] 
gether, 
the she 
by twis 
the her 
Other ¢ 
use as 
side to 
hooks | 
responc 
wit pl 


NOVE) 


ILY 


is 





SSEMBLE ONE JUST LIKE IT 


swing his arms about, 
bow to the audience, and 
gesticulate in his own 
comical way. No ex- 
perience and very little 
practice are necessary 
to manipulate him. The 
standard or _ so-called 
“airplane” control has 
been discarded in favor 
of a new and simpler 
system of stringing that 





is essentially a one-hand 
control. 

Mme. Bee Alexander, 
of New York, noted doll de- 
signer, fashioned the marionette 
in collaboration with Walt Dis- 
ney. The figure on the movie 
screen was studied with utmost 
care, and the puppet is so 
balanced and strung that identi- 
cal movements may be obtained. 
The head is delicately modeled 
and painted by hand to resemble 
the same coy, impish face the 
world has grown to love. 

Thousands of dollars were 
spent in developing this mario- 
nette, but our readers may ob- 
tain the assembly kit for only 
$2.25. (If you live west of the 
Mississippi River or in Canada, 
add an additional 25 cents.) 
Send check or money order to 
the Marionette Editor, POPULAR 
SCIENCE MONTHLY, 353 Fourth 
Avenue, New York. If you 





prefer, you can use the coupon 
given with our complete list of 
construction kits, to be found 
elsewhere in the magazine. 

Oo put the marionette to- 
gether, first fit the trousers over 
the shoes and make them fast 
by twisting the wires already in 
the hem. Fit the body into the 
Other end of the trousers and 
use a small thumb tack on each 
side to hold the trousers in place. Insert the 
hooks on the ends of the arms into the cor- 
responding loops on the body and close both 
With pliers. Hook the head on the body and 
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OULD LOVE TO PLAY WITH THIS 


f DOPEY 











Dopey can perform with all his 
ingratiating little mannerisms. 
At left, the joints and strings 
(jacket omitted for clearness) 


close the loop with pliers in the 
same way. Then dress the puppet 
in the orange jacket supplied 
with the kit. 

Hook the end of the wire con- 
troller through the wire loop on 
top of Dopey’s head and squeeze 
the hook shut. Next take one of 
the strings you will find fastened 
in the box near the feet. Knot one 
end of this and thread through 
the large needle supplied for the 
purpose. Pull the string through 
the hem in front of the left ankle 
where the trousers join the leg. 
Do the same with the other piece 
of string and the right foot. Take 
the loose ends and attach firmly 
to the saw cuts on the wooden 
crossbar of the control; pull tight 
enough so that the marionette 
hangs in a natural position. 

Now take the longest string included in the 
kit and attach to one hand through the hole 
between thumb and forefinger. Run the other 
end through the loop on the front of the 
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Sketches of parts 
supplied in the kit. 
At right, Dopey’s 









































OR 
arms are raised by : 
slipping the right cak 
thumb under string and 6 
leading to both his ing sl 
hands. He bows if The 
the rear string to fee front 
his belt is pulled ce: ee aa Mis: screw 

place¢ 

made 
wire control and down to the other hand, where it should were 
be fastened. Turn the puppet around, pull the shortest being 
string through the belt and jacket with a needle, and other 
knot the end on the inside of the jacket. Tie the other bottor 
end of this string to the wire handle in back of the cross- fasten 


piece. It is this string that enables Dopey to bend and bow. be reg 
To manipulate Dopey, partly close your right hand in 
the form of a hook, rest the wire loop on the inside of 





the last three fingers, and place the thumb and fore- Br 
finger on top of the crosspiece near the ends as shown. 

Hold the control high enough so that the feet just rest PICT 
on the stage floor, table, or other surface. Seesaw the J ».;) 4, 
crosspiece up and down and gradually move the control becat 
forward to make Dopey walk. You can imitate the pe- 9 yi), , 


culiar gait he had at times by resting cne foot firmly on when 
the stage so as to drag and moving the crosspiece up small 


and down so the other foot steps forward. into ot 
Reach out your thumb and pull at the front strings to the b: 
make his hands move. Dopey will say filed t 

“yes” if the control is jiggled up and ture is 


How the control is 


nermally held. Te down. Turn the control from side to is to 


make Dopey walk, side to indicate “no.” Wall 3 
the wooden cross- For stages and accessories, refer plaster 
piece is seesawed to our booklet, “How to Make Your Di 


: : ure 
slowly up and down Own Marionettes,” price 50 cents me 


ing 
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Tool Cabinet Converts Any Table into a Workbench 


HINGED SHELF 
SWINGS OUT 








A blotter or 
piece of wall 
board protects 
the table top. 
Left, drawings 
of the cabinet 














OR those who live in a small apartment, this folding tool 

cabinet will be found useful. Although only 24” square 
and 6” deep, it holds all the small tools necessary for build- 
ing ship models or miniature railroad equipment. 

The sides are of %4” white pine 3” wide; the back and 
front of 14,” plywood. To hold many small bottles of brads, 
screws, nuts, and the like, a special set of shelves was 
placed in the lower part of the right-hand door. Two ready- 
made trays of thin wood, made to fit a kitchen-table drawer, 
were used. These were stood on edge, the one on the back 
being fastened directly to the plywood back of the door; the 
other is hinged at the top so that it swings outward at the 
bottom, giving access to the shelves behind. Handles are 
fastened at each side near the top so that the cabinet can 
be readily lifted.—J. W. CLEMENT. 


Brad Keeps Frame from Tilting 


PICTURE frames hung from a single 
nail or hanger often tilt out of level 
because of the slight vibration of the 
Walls or because they are disarranged 
when dusted. To overcome this, a 
small brad may be driven halfway 
into one lower corner of the frame at 
the back, as shown at right, and 
fled to a sharp point. Once the pic- 
ture is leveled, all that is necessary 
is to press that corner against the 
Wail so the point catches in the 
plaster. Always be careful to lift the 
picture away from the wall before 
moving it—STEPHEN A. FRITSCH. 
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Shelves at front raised to show 
space for vials of odds and ends 


didi 





When the picture is aligned, 
press the point into the wall 
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How the framework is put together; cross sections taken at the 
points lettered on the assembly drawings; and drawer construction 


LAMP TABLE 


IN CHI 


NESE-CHIPPENDALE STYLE 
| 


LMOST every homemaker de- 
sires to have at least one 
small table in the style of 
of the great furniture mas- 

ters such as Chippendale. This liv- 
ing-room lamp table is an adaptation 
of the Chinese-Chippendale style 
and follows the simpler style of that 
famous designer. 

The material should be in keeping 
with the existing furnishings in the 
room, but mahogany is preferred 
since most of Chippendale’s crea- 
tions were executed in mahogany. If 
mahogany is selected, be sure to get 
the best grades. Although the table 
may be constructed without power- 
driven tools, a circular saw and 
shaper make the task easier. A drill 
press with a spindle speed in excess 
of 5,000 r.p.m. can be used for the 
shaper operations. A jointer, if avail- 
able, will eliminate the hand planing 
operations. 

Frame. Prepare legs with sides 
square and absolutely uniform as any 
difference will cause the molded edge 
to vary. Mortise in drill press, using 
a %” router bit or the regulation 
¥e'R mortising attachments. Shape corner 
edges. The writer used a so-called 


Constiructional 
Details 
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D-40 shaper cutter. Bevel the inside of each leg. 

Cut side rails and tenon them on circular saw. 
A 3/32” beading is called for on all four pieces 
around the drawer. This may be made with the 
same shaper cutter. When joining the beading at 
corners, a 45-deg. bevel joint should be used, al- 
ough the pieces themselves are butt joined. All 
pieces are tenoned to the respective legs. 

Glue front and back pairs of legs together with 
their respective short end rails. A cold-water 

sein) glue is easy to mix and use. 

Prepare the bottom cross members. Take care 
to cut the proper angle on the ends to fit on bevel 
sides of the legs. The cross is made with a half-lap 
int. When all parts fit, glue and clamp them. 

[he drop leaves are held horizontal by slide 
bars. Glue a channel-shaped cross member be- 
tween the side rails at the end of the drawer 
travel. The slide bars are made of %” square 
stock with rounded ends. Cut an opening in each 
side rail for the bar to slide to the extended po- 
sition. If the sides of these openings are cut at ap- 
ximately 45-deg. angles, the bars may be 
isped with ease when it is desired to raise the 
irops. Fasten a screw into each bar to stop 
gainst the side rail as shown. 

lop and drawer. Prepare top and drop leaves. 
Cut molded edges (cutters D-102, D-101, D-63, 

D-51 were used by the writer). The rounded 
rners on each leaf are molded by means of depth 

ars on the shaper spindle. 
lthough the drawer corner joints may be 


nw. 
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J. L. BIRD 


Left, assembly drawings, 
one with top removed for 
clearness, and a detail of 
rule joint. The finished 
table appears at bottom 








dovetailed, the plans show a simple butt 
joint. Ends and sidepieces are grooved to 
take the drawer bottom. 

Make the four angle pieces as shown and 
glue into place 1/16” inside the rails. 

Sand all exposed surfaces to the approxi- 
mate finished smoothness before gluing. Wipe 
all glue joints clean of excess glue with a 
wet cloth. 

Fit hinges, which must be let in. Note 
shape of hinge. Take an ordinary hinge, 
clamp in a vise, and strike the joint a sharp 
blow so one side will have its mounting sur- 
face in line with the center of the hinge pin. 
This side attaches to the top. After fitting, 
remove the hinges. Do not fasten the table 
top until all finishing has been completed. 

Finishing. Use water stain, thin seal coat, 
paste filler, and three coats spar varnish, 
sanded between coats and finally rubbed with 
pumice and rottenstone*, 





The frame before the top and drawer are added. A 
slide bar is used to hold each drop leaf horizontal 


Apply the hinges and fasten top with small 


angles set so that their top surfaces are below 
the rails about 1/16” to insure tight joints. 


*For detailed instructions in regard to finishing fine 


furniture and woodwork, see the chapter ‘‘Painting and 
Finishing’’ in Amateur Craftsman’s Cyclopedia (Popular 
Science Publishing Co., Inc., New York, price $3.50). 


A Sugar-and-Cream Set of Hammered Pewter 


design and comparatively 


ODERN in 
M easy to make, this sugar-and-cream set 
provides a decorative combination of wood 
and metal. The pieces illustrated are of ham- 
mered pewter, No. 18 gauge, with black ebony 
inserted in the handles, although other woods 
and metals might be used. 





The metal sockets that form the handles 
were made by bending the metal around a 
hardwood form. These were soldered in place, 
after which the open ends were each filled 
with a carefully shaped ebony plug. The 
wooden plugs on the tray handles, being 
rather short, were secured in the sockets by 
cutting a dovetail notch in the 
lower end of the plug and fill- 









ing it with solder, which was 









attached in turn to the metal. 
Glue was used to hold the wood 















PATTERN FOR WALLS 
OF SUGAR AND CREAMER} 














PATTERN FOR 
+ BOTTOMS + 


PATTERN FOR 
HANDLES ——) 














in the longer handles. 

Note that the center of the 
tray is set down 4” to hold 
the two cups or containers in 
position.— CHARLES M. RICE. 











Patterns for cut- 
ting and bending 
the metal parts: 
a detail drawing 
of the tray han- 
dles; and a photo 
of the whole set 


THIS SECTION 
+— SET DOWN 1%" -+ 


+ PATTERN FOR TRAY +~ 
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Sand Blown on Paint Gives Volcanic-Rock Effect 


PLASTER or stucco-finished 

fireplace of the type illus- 
trated may be given the appear- 
ance of volcanic rock or rare 
pumice-stone masonry by painting 
it a flat ivory or light gray tint 
and blowing dry sand from a sheet 
of cardboard over the wet paint to 
form the desired pattern. It is best 
to make light tracings with an awl 
on the fresh paint to act as a 
rough guide in applying the sand. 
After the paint is dry, a soft brush 
is passed over the sand to remove 
the loose grains and give a blended, 
softened effect. If a pattern does 
not turn out satisfactorily, simply 
paint over the sand and try an- 
other design.—HI SIBLEY. 





Originally painted a flat ivory, the area around 
this fireplace was given a stratified lava-rock ap- 
pearance by blowing sand on wet paint as at right 


Tray for Tape Cut from a Can 


A STEEL tape is less likely to be mislaid or 
to become damaged while knocking around 
on the bench if a holder is made as shown 
below from the bottom part of a large con- 
densed-milk can. Cut it off to make a tray 
about 1” deep with two tabs, which are 
screwed to the tool rack at the back of the 
bench, or to any other place that is con- 
venient.—GLEN F. STILLWELL. 





Soap Holds Sandpaper on Disk 


CHEAP laundry soap is a satisfactory ad- 
hesive for attaching sanding disks. It is 
stickier than more expensive soap. Coat the 
Sanding wheel either by rubbing the cake 
against the metal or holding it against the Cyt rack with two tabs 
Wheel as it revolves.—K. L. ROBBINS. for attaching to bench 
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Clothesline Coiled Speedily 


THIS clothesline 
winder, made from 
dowels, is easier and 
speedier to use than 
most devices for the 
purpose. It also al- 
lows the line to dry 
rapidly. If made the 
size shown, it will 
hold a hundred feet 
of line without Bottle Stoppers Used 
crowding. The line 
is wrapped around gg Handles for Files 
as shown by the ar- 
row or crossed in RATHER than use small files and 
front,aspreferred.— similar tools without handles, as 
THOMAS W. BENSON. is often done, it is better to push 
the ends into rubber stoppers from 
ld washing-fluid bottles. Such handles 
cost nothing and can be removed 
instantly when desired. Make a 
small hole to start the end of the 


i i I t . A simpl 
Made from dowels as at LU A : fy _— a ee 2 


right, this winder holds 4 rack from which to suspend the 


@ twadred feet of Kno p IN files may easily be made from 
< scrap lumber.—MERLE TERRILL. 


Trimming Paper Behind a Radiator baske 


IN APPLYING wall paper behind a radiator set : Fe Mie Eo 3 actly 
close to the wall, first smooth out the paper with ee ie igh to be 
the flat side of a yardstick, then trim it with a — timer 
double-edge razor blade fastened to the yardstick as be A | 
shown. If there is a picture molding, the paper may < . alarm 
be cut off along it without leaving a rough edge by used | 
using a similar type of trimmer, made with a Ri : and d 
shorter stick._-HARRY S. GOODSON. Toe: aot % and ; 

~~ Next, 
minut 
hand 
ering 
tubing 
Threa 
the n 
bolted 
cut ei 


Two Ways for Improving minur 





Paintbrush Keepers 


THE rod on which paint or varnish 
brushes are suspended in a liquid 
keeper between coats can be improved 
by bending a hook in one end as 
shown so that it will not slip off and 
fall into the can. Another larger can, 
slotted to pass over the straight end 
of the brush wires, may be placed 
over the brushes to keep out dust. 
The cutter in use. Part of the radi- The slot should be cut about halfway 
ator is broken away for clearness down the can.—BROOKS HILL. 
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PECTATORS’ interest in a 
basketball game is increased by knowing ex- 
actly how much time in each quarter remains 
to be played. This is possible if a large 
timer is made. 

A heavy, well-made, self-starting electric 
alarm clock, with a sweep second hand, is 
used as the source of power. First remove 
and discard from the clock the face, hands, 
and alarm mechanism. 


ELECTRIC 


Basketball Timer 


~ To protect the timer, a frame 
is added around the edge and 


bars fastened across the face 


made from a 4’ by 4’ piece of plywood, painted 
as illustrated. Be sure to use a flat finish to 
reduce reflection. The school colors may be 
employed if they give sufficient contrast. Bore 
a 1%” hole in the center of the face and bolt 
the clock on the back, allowing the extended 
shafts to protrude through this hole. Lock 
each hand in place with a nut on both sides. 
In use, the second hand starts at the top of 

the dial where the arrow 





Next, the shafts of the 
minute hand and second 
hand are extended by sold- 
ering a piece of copper 
tubing on each as shown. 
Thread the tubing so that 
the new hands may be 
bolted on. The hands are 
cut either from sheet alu- 
minum or cardboard. Each 
mand must be balanced 
about the axis by adding 
‘ead weights to the short 


‘he face of the timer is 
CIRCLE 





is painted. 

For protection, a frame 
of 1” by 4” wood is added 
around the outer edge, and 
two iron bars are fastened 
across the middle of the 
face. When the timer is 
finished, fasten it securely 
to the wall in a position 
visible to both the audi- 
ence and timekeeper, and 
where it can be reached 
for resetting. The 110-volt 
wires are run around the 
gymnasium to the switch 
on the timekeeper’s table 
and then to an electric out- 


4- FT. SQUARE 








a 
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\ 
ECT RIC SECOND-HAND SHAFT 


ck  \ COPPER TUBE 1%’ LONG hands. At left, 


HREADS 
' 


Above and below, patterns for face and let. In this connection, it 
method of extending 
shafts of clock through hole in plywood 


is important to observe the 
precautions mentioned in 
last month’s article about 





MINUTE-HAND SHAFT 


+—_—_—___— 24" 


>| an electric score board. 
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(P.S.M., Oct. ’38, p. 184). 
—WILLIAM A. HARRIMAN. 
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The gun, 734” in 
length, is mounted 
as if on the deck 
of an armed brig, 
all ready for action 


HOW TO BUILD A SCALE 
MODEL OF A PICTURESQUE 
OLD-TIME CANNON USED ON 
.MANY SMALL SAILING SHIPS 


By 
John F. Hinternhoff 


BOARD small ships from the 

time of the Revolution 

through the War of 1812, a 

favored arm was the six- 

pounder. This model represents one of 

these guns in battery on a section of 

the deck of a 90’ brig of about 1798, 
built on a scale of 1” equals 1’. 

First, the gun. Although it may be 
made of wood, it really should be cast 
in bronze (an 85 percent copper alloy 
is about right). If you are not 
equipped to do the work yourself and 
there is no foundry nearby, the local 
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machine or auto repair 
shop can send the pat- 
tern out for you. To get 
a casting 7%” long, the 
pattern should be turned 
7%” long and a slight 
allowance be made for 
shrinkage in diameter. 

For the bore, drill a 
5/16” hole 3” deep. An- 
other 5/16” hole is drilled 
for the trunnions, and a 
5 /16” round by 1%” brass 
rod pushed through. The 
breeching loop is a piece 
of 1/16” brass wire set 
in holes in breech and 
cascabel knob. Make the 
touchhole with a No. 60 
drill. 

The casting should be 
filed and rubbed with em- 
ery cloth, but not made 
slick. Small casting blem- 
ishes are desirable since 
all old guns had them. 
To give an antique patina 
of gray-green mottled 
with green, I immersed 
the gun, with trunnions 
and breeching loop in 
place, for two hours in 
the following solution: 
% oz. crystallized iron 
chloride, 4 oz. ammonium 
chloride, 2 oz. verdigris 
(copper acetate), 1 oz. 
cream of tartar (potas- 
sium bitartrate), and 
214 oz. common salt (so- 
dium chloride) dissolved 
in 1 qt. of water. Take 
the piece carefully from 
the bath, let it dry thor- 
oughly, remove the dust, 
but do not use an abra- 
sive. 

Leave some extra wood 
at the tops of the cheeks 




















GEAR RACKS 
(1/49" FIBER) 





























into c 
iron. 
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so that the rests for the trunnions can be 
drilled %”. Trunnion plates and caps are 
made from tin. If heated red in a gas flame, 


beaten with a hammer, reheated and plunged 
into cold water, they will look like wrought 
iron. The trunnion plate is pushed into the 


rest and shaped by the trunnion. The cap 
strip is shaped over the trunnion and both 
are cut off even; two holes are drilled in each 
extension, and %” brads driven through. 
Other details of the carriage are shown in 


the drawings. Several quoins or wedges 
should be made and stained brown. The re- 
mainder of the carriage is black. 

The deck beams are curved for the camber 
of the deck, and the bulwarks flare outward. 
I used mahogany strips for the deck. If cut 
from one piece, they should be shuffled to 
make the planks contrast. A slight variation 
in width is realistic. The last narrow plank 
must be laid at the outer edge of the deck. 
A good way to fasten them is with liquid glue 
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and pegs. At intervals use %” 
brads where plank endings are 
simulated. 
Cannon balls (5/16” bear- 
ings) can be obtained at a bi- 
cycle shop. If new 
and silvery, wet them 
with salt water and 
expose for a day or 
two. The groove for 
the balls should be 
closer to the coam- 
ing. 
For the sponge I 
used sheepskin from 
an old shoe buffer. 
The rammer is a 
piece of wood whit- 
tled down to 5/16” 
round with a hole to 
take the staff. The 
worm staff is stouter than the others (3/16”) 
and has a crossbar to give leverage. The 
worm is a piece of fine spring steel. Note 
that the tool resembles parallel corkscrews 


The sides of the deck beams 
are hacked with a deep-set 
plane to represent adz marks, 
and end grain is left to look 
like a section cut from the ship 


Below, the cannon-ball groove 
is easily shaped if the strip 
of wood is first cut in two 
lengthwise, then sanded after 
the halves have been assembled 


Beams, bulwarks, water- 
ways, and hatch coam- 
ing before deck is laid 


which are coiled like lefthand threads. The 
racks are cut from fiber board and nailed to 
timberheads. 

The bulwarks outboard, the cap rail, and 





For L. Ww. 
Pattern 9 round 
Hatch coaming 9 ‘ 

Trough 9 
Waterways 9 
Cap rail 
Molding 
3ulwark wales 
Timberheads 
Beams 
Axle 
Axle 
Cheeks 
Crosspieces 
Brace bars and staves round 
Worm staff ; 3/16 ” 
Deck planks, 
hardwood My 


rs 
et ND eee i OU 
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LIST OF MATERIALS FOR 


SIX-POUNDER MODEL 

No. 

Pc. For L. Ww. 

1 Blocks, hardwood 3/16 
Wheels, 3-ply i, 1 
Sheaves, celluloid 
Racks, fiber 1/32 

Note: The wood is white pine except where otherwise 

indicated. All dimensions are given in inches. 


MISCELLANEOUS 
48” 9-thread linen fishing line for tackles. 
1%’ 3-strand rope, 3/16” dia. for breeching. 
Brass rod, 1%" long, 5/16” dia. for trunnions. 
4—1” iron brackets for bracing corners under base. 
Assorted brads; 4 screw eyes 3/16” inside diameter 
for breeching bolts and rings; 4” thin steel wire; 9” 
wire 0.030” in diameter; about 20 bearing balls, 
5/16"; scraps of wood for quoins, piece of fleece, tin 


3/16 round 





from heavy preserve can, glue, etc. 
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Close-up of the gun and carriage with breeching and tackles. Note the long-handled sponge and rammer 


hatch coaming are enameled black; inside around the other parts and trim off the ends. 














the bulwarks and timberheads, white; water- The gun is now ready for action. Stand 
vays and molding, dark red. After drying for clear of the breech! Larboard battery .... 
4 at least five days, the high gloss should be _ Fire! 
4 removed with very fine sandpaper. 
The ball trough is stained dark 
. and varnished, and the deck is 
1€ shellacked, sanded, and waxed. ° 
to The breeching is made of Hem Opener Aids 
three-strand rope 3/16” thick and m4 
ind the tackles pe i 9-thread fishing In Inserting 
ine, both dyed light brown. The Curtain Rods 
~ breeching is eye-spliced through 
}/16” screw eye, passed through ORCING a curtain 
the screw eye on the side of the rod of the type illus- 
rriage, through the breeching trated through the hem 
p, and taken to the other side of a lace curtain, espe- 
in the same manner. cially if starched, takes 
Make six 5/16” blocks, three with considerable time and 
op twisted in the strap to form patience. It may be 
in eye. The blocks with eyes are done much more quick- 
hooked to staples in the water- ly by using a hem op- 
Ways and the train of the car- ener bent from a piece 
riage. The tackles are made fast of coat-hanger wire as 
he eyes with fishermen’s bends sketched at the right. 
and rove through the two blocks —ROBERT CANTT. 
in each set. Dispose of the falls 
= With a series of clove hitches 
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Flash Light Used as Bank 


A COIN or dime bank 
that has several ad- 
vantages over ordinary 
commercial toy banks 
can be made from a 
discarded metal flash- 
light case. Merely re-, 
move the batteries and 
cut a slit in the side of 
the case through which 
the coins may be in- 
serted. Smooth the After the dry cells are 
slot carefully with @ removed, a slot is cut 
file—FRED CORNELIUS. in the case for coins 


An Anvil for Light Work 


SMALL metal-working vises generally have 
too small an anvil for practical use, so one 
shop owner keeps on hand several different 
; lengths of heavy 

CATS, which are oo ; ' angle iron. One of 
fond of sleeping on a dee these is gripped in 
upholstered chairs, pad ; innit _ the jaws of the vise 
can be trained to ‘xsox* AND BOTTOM = as shown for ham- 
use a cat-nap box Hew the cat-nap bes ts mering out light 
made as shown. Se ede Blmcasions ase - parts of metal proj- 
is constructed from for an average-size cat » | ects. Suitable pieces 
1,” plywood, and ' of angle iron, if not 
the corners are reénforced with blocks of already available in 
wood. The dimensions suggested are suit- the junk box, can 
able for a cat of average size. A comfortable ae. be obtained at any 
cushion, preferably one filled with cedar A short piece of heavy junk yard or at a 
shavings, should be made to fit inside the angle iron is held in the local metal-working 
box.—GEORGE A. SMITH. vise to act as an anvil shop.—G.S.G. 


1" SQUARES 


Box Provides 
a Place for 


DESIGN FOR REENFORCING 
HEADPIECE wooD 
BLOCK 


Pussy to Nap AAS 


“ae 


facilite 

MAKING A DADO JOINT BY HAND [WOODWORKING] sre 
usa 

LAYOUT | of the 
1. Plane and sand the shelf (or other part) - GUIDE BLOCK 
to finished dimensions. 2. Square a line 4 | 
across the side board, measure the thick- ; 
ness of the shelf from this line, and draw 
another line parallel to the first. Test by 
placing shelf end on the lines. 3. Gauge y 
depth of dado (usually one half of the stock , 
thickness or less) on both edges of the MAKE CUTS 
board. 4. Clamp a block first on one line WITH BACK Saw | 


Plus 


back saw. The saw cuts must both fall in- 
side the lines. 


5. Chisel away the waste 
wood and finish with a router plane, if | 
available. Work from both edges towards ~ 

the middle. 6. If dado proves slightly nar- P A 584 | 
row, plane the underside of the shelf until WORK CHISEL J é 
it fits tightly. The fit must be snug or the FROM BOTH | 
joint will be weak. EDGES TOWARDS “7 FINISHED 


THE MIDDLE JOINT 


| 
| 
| 
| 
| and then on the other as a guide for the 
| 
| 
| 
| 
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Improvised Battery Light 


IN AN emergency a 
battery light may be 
improvised with the 
aid of a package car- 
rier of the type hav- 
ing a wire bail and a 
: j . wooden handle. One 
Q5 — end of the wire is 
fastened to the out- 
side binding post of 
a dry cell. The other 
a See esis end is bent and the 
des: “aii 4 , loop opened up so 
; that a flash-light bulb How the package handle 
can be screwed into jis attached to the cell 





K eye it. The light is then 

Auxilia ry Jaw carried in one hand as illustrated above and 
ave x can be turned on by lowering the hand so 
one for Vise Has that the center contact of the flashlight 
“ent — bulb touches the center binding post of the 
avy \ECE OF Movable Stop cell.—R. W. 
: of SPRIN 
| in MANY iron  wood- ° 
vise working vises do not Adjustable Lumber Support 
am- have a stop or plug in - 
ight the front jaw that can for a Circular Saw 
roj- be raised when re- 
ces . quired for clamping AN EASILY adjusted end support for lum- 
not work against a bench’ ber being cut on the circular saw may be 
> in DOG stop. Any vise can be made as shown. The height is regulated by 
can fitted with a stop, how- moving the wooden rod or pipe crosspiece 
any ever, by making a slot- from one point in the ratchet to another. 
ta Mode trent handused. ted hardwood block The large wooden 
ring the jaw is screwed about 2 thick. The roller at the top may 


fast to the face of dog or tongue is cut be mounted on twenty- 

front iron jaw from 1” hardwood with penny spikes or lag 

a long tail or handle to. screws. For average 

] facilitate raising it from beneath, and a short* work, the _ support 
piece of heavy clock spring holds it in place.. should be about 3’ 
| This auxiliary jaw is screwed fast to the face wide and from 4’ to 
of the front jaw.—S. B. MESERVE. 5’ long. Brace the 

| framework with sev- 


: 1 crosspieces. 
Plug for Hardy Hole of Anvil eral crosspieces 


| PACKED dirt, chips, 
ani filings had fre- 
| lently to be re- 
oved from the 

| hardy hole of the 
il illustrated un- 

| i piece of an old 
was cut off to 

| n a closely fit- 
plug. Two shal- 

| ow 1%” holes were 
led side by side 

| he plug s0 a pair A wooden roller at 
ong-nosed pliers | the top of the sup- 

id be used to re- —_— | | port allows lumber 
e it. —_ i to be pushed easily 
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To avoid marring floors by shifting around heavy 
furniture, a machine waxer and polisher is useful 


VARNISHING NEW MAPLE OR BIRCH FLOORS [PAINTING] 


five boards or strips at a time. Return and repeat along another similar 
width until floor is all stained. Dry half a day or overnight. 


twenty-four hours. 


give tackiness. 


hours at 75 deg. F. Revarnish with second full coat if practicable. Dry 
three days, if possible, before using floor. 


‘Hardwood 
Floors 


and their care 


By RALPH G. WARING 


VERY one admires a beautiful floor, 
but how to obtain it and how to keep 
it in condition are problems that re- 
quire more’ consideration than is 

usually given them. A floor has to present 
the most stubborn resistance to the wear and 
tear of traffic. When one stops to consider 
that the average coat of brushed varnish is 
only 1/250” thick, it is little less than miracu- 
lous the amount of abuse it can endure from 
moisture, grit, and abrasion. 

The first question is, what kind of floor has 
to be finished or refinished? The materials 
used today are generally red and white oak, 
rock maple, yellow birch, and in some cases 
comb-grain pine or fir. 

While the oaks, especially in the selected 
quarter-sawed grade, have been used for 
generations for fine floors, their use appears 


Loe 


1. Machine sand or hand scrape and sand to a smooth finish. 
2. Stain desired color with nonraising water stain. Cut in not more than 
3. Seal with varnish reduced one half with genuine turpentine. Dry 


4. Sand by hand with 4/0 or 6/0 paper over felt block. 


5. Wipe with rag moistened with turps containing trace of varnish to 


6. Varnish with full-bodied, high-grade floor stotk. Dry forty-eight 
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to be declining because less oak is employed 
for the standing trim or other woodwork in 
homes. At any rate, oak floors are difficult 
for the amateur to stain and finish and they 
do not harmonize in either color or texture 
with modern walnut, mahogany, or maple 
furniture finishes. Another drawback to oak 
is that when it is at all neglected, the floor 
becomes unsightly in worn areas near doors 
and on stairs, and it is then quite difficult to 
restore it to its former condition. 

Maple and birch, on the other hand, lend 
themselves to a variety of treatments and 


VARNISHING NEW OAK FLOORS 


1. Machine or hand sand. 


2. Stain desired color with nonraising water stain. 


overnight. 















































therefore can more readily be finished, even 
by the amateur, to form a suitable foundation 
for a room containing good furniture. 

The next question to decide is the general 
tone, or degree of light or dark. To my mind, 
one of the abominations that still appears in 
various classes of homes, both old and new, 
is the hardwood floor finished ‘natural’ or 
very light. This is generally done because 
the contractor found it easier and cheaper or, 
in the case of old homes, because suitable 
stains were not available. Today, however, 
nonraising water stains (stains that do not 
cause the grain to rise) will give any 
color desired. They are fast to light 
and, best of all, will give the floor a 
deep enough color to provide an ade- 
quate color foundation upon which 
the rugs and walnut or mahogany 
furniture may rest. 

If we regard the tones as ranging 
from light to dark, and indicate them 
as I to V, the best combination is 
when the ceiling is I, the side walls 
II, the furniture III, the rug IV, and 
the floor itself V. All too often in an 
otherwise well-balanced room, the floor 
is too light in color. The furniture 
and rugs then appear to float on it 
without any sense of coming to rest. 

Third is the question of durability 
of floor finishes. That is in direct 
proportion to the kinds of materials 
used and the order of their applica- 
tion. Some painters, to “get by” ona 


If care is taken, a varnish border can be 
run around a room without taking up the 
rug. The rug edges are merely rolled back 


[PAINTING] 


Dry half day or 


3. Seal with half varnish and half genuine turpentine, and dry twenty- 


tions on filler can. Dry forty-eight hours. 


(In place of operations 2, 3, and 4, the floor may be stained and filled in 
one operation by using silex filler of the desired color, in which case wipe 
off very clean and dry forty-eight hours. ) 


5 and 6. Same operations as for new maple or birch floors. 


r 
| 
| 
| 
| 
| 
| 
four hours. 
| 
| 
| 
| 
| 
| 
| 
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| 
| 
| 
| 
4. Fill with silex filler that has been colored to match. Follow instruc- | 
| 
| 
| 
| 
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REVARNISHING OLD FLOORS 


[PAINTING] 


1. Sand to new wood with machine if possible, or use modern floor-strip- 
ping solution and follow directions on can. Avoid undue wetting of floor 


area. 


2. Let dry. Sand with No. '4 or 0 garnet paper along grain. Stain. Dry 


twelve hours. 


3. Refill if necessary to tone up floor and level off cracks. Dry forty- 


eight hours. 


4. Seal with 50-50 mixture of floor varnish and pure turps. Dry two days. 


5. Moss off with clean burlap sufficiently to remove gloss. Dust clean. 


6. Revarnish with eggshell floor varnish. 


7. Dry three days to one week, if possible, before using floor. 
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contract, will use a good coat of shellac be- 
neath the finish coat of varnish. This combi- 
nation looks well at the time, but will have 
little or no durability since varnish should 
never be used over a shellac primer, for 
which it has but little adhesion. If the final 
finish is to be varnish, the wood should be 
primed with the same material reduced one 
third to one half with pure turpentine. Do 
not use substitute turpentine. 

If shellac is chosen, then use it for the 
whole finishing schedule. Equal parts of 
orange and white shellac stock can be 
thinned with denatured alcohol (not radiator 
alcohol) in the ratio of one part of shellac 
stock to three or four of alcohol for the first 
coat. For final coats use only two parts of 
alcohol to one of shellac. 


While shellac applied in this way gives a 
good floor, an easier brushing and much 
more durable and water-resistant finish may 
be obtained by adding the shellac mixtures 
prepared as just described to an equal vol- 
ume of so-called “shellac-mixing lacquer.” 
This produces a splendid finish that quickly 
dries hard so it can be sanded an hour or 
two after application. It may subsequently 
be waxed if desired. 

For retouching at a later date, all traces 
of wax can be washed off with a cloth 
moistened, not wet, with alcohol. The worn 
finish is then touched up with a fresh shellac 
mixture, dried, and rewaxed as required. Do 
not mix more shellac and lacquer than can 
be used up immediately as they will not stay 
in solution if left in the can a week or more. 


Bench Tray Holds Small Parts 


= 


‘ 


hd > 


WHEN you run out of suitable small cans 
and boxes to hold screws, nuts, and small 
parts of a machine being disassembled, a 
container can quickly be made by driving 
finishing nails into a baseboard as shown 
and winding friction tape around them to 
form a series of compartments. If flathead 
nails are used, simply cut off the heads. 


Ship-Model Life Preservers 


REALISTIC life preservers for model war- 
ships and other models can be made from 
small rubber tires from toy autos, roped 
with thread and carefully lettered with black 
ink. JOHN E. BARNES. 
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Rouge Pot of an Ancient Syrian Princess 
Copied to Make a Modern Powder Box 


HIS powder box is a copy of a rouge 
lee that once adorned the dressing ta- 
ble of a Syrian princess. Designed by some 
ancient Egyptian artist, the pot was carved 
in ivory, used in a royal household, and 
buried in the ruins of the Syrian civiliza- 
tion, to be dug up a few years ago by 
archaeologists. The duck is conventional- 


ized to a simple shape, and can be dupli- The ivory-enameled box will ornament any dressing table 


cated in short order by any home worker. 


Either white pine or hardwood is suitable. Gouge out the body, or hollow it with a ro- 
Sketch a pattern for the parts, and saw the tary file, and rabbet the lid edge on a shaper, 
pieces out. If the head is sawed from the top _ hollowing the inside or leaving it flat, as de- 
and the waste pieces are bradded back in _ sired. Much outside shaping can be done on a 
place, its profile can be sawed as well, leaving sanding disk. After the neck has been rough- 
very little carving to do. ly carved, attach it to the body with a dowel, 








The side and top views, and sketch 

showing how edge of lid is rabbeted 
The block for the head is first 
iwed to shape from the top. Then 
the waste wood is put back and 
the profile or side view is cut out 


Green or blue plastic inlays and knob set off the glossy ivory finish 
of the duck-shaped box. At right, a rotary file hollows out the wood 
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reénforcing the cross grain 
of the neck. The eyes and 
other incised details are 
cut with a veining tool, or 
by slitting with a knife 
point and trimming to a V- 
cut. Bore 3/16” holes 1%” 
deep for the lid inlays and 
knob, which are turned 
from light blue or green 
plastic and inserted after 
painting. If rod stock for 
this purpose is not easy to 
get, use a plastic drawer 
pull bought at a ten-cent 
store. Friction holds both 
inlays and knob without 
other fastening. 

Finish the duck with 
ivory enamel, left in full 
gloss to resemble pottery. 
Cover. the base with a piece 
of felt—EDWIN M. LOVE. 


Fastening Shades 
to Their Rollers 


WHEN the ends of win- 
dow shades are reversed 
so that the unused portion 
at the top will replace the 
soiled part at the bottom, 
it is easier to attach the 
fabric to the roller with a 
wide strip of adhesive tape 
than by using tacks. The 
fabric is also less likely to 
become torn in use. Re- 
move the old tacks before 
attaching the tape to the 
roller.—W.H.C., Jr. 
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UBULAR chimes with their _— 
mellow, cathedral-like tones, acued 

are a welcome replacement for hall 
the old-fashioned noisy door- point 
bell. Their cost today is reasonable comp 
and they may be purchased in al- Us 
most any well-stocked electrical sup- wail 
ply store. partit 
If your present front and rear entice 

doorbells are located in a spot suit- — 
_ ; “engi ’ white 
able for chimes—for instance in the the f; 
front hall—the substitution is a sim- Rubb 
ple matter. Use the common wire lean a 
that feeds one post of each bell as often 
the common feed for the chimes on wane 
the post so marked. The other two some 
wires are then connected in the faghes 
usual manner. In addition, it is nec- staple 
essary to install a larger trans- oa 
former, which ordinarily is supplied throw 
with the chimes. small 
The bells, however, are often in place 

the kitchen or side hall, where it . 

The soft-toned chimes would not be desirable to hang the and 8 


are hung in the front 
hall to replace the old- 
fashioned bells (left) By The 


HAROLD P. STRAND] 





In circle, the protective tube. Above, carrying the wires across the cel@™sing the 
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Door Chimes . 
TO INSTALL 


soft-toned chimes. It then becomes necessary to i 





































“si extend the wires from them down to the cellar and 
ye across the floor timbers to a point under the front 
hall. Here they are fished up the partition to the 

il point where the chimes are to be hung. The ac- 
pble companying illustrations show how this is done. 

al- Usually it is difficult to fish wires down a kitchen 
7 wall, so in this case they were carried through the 
oe partition to a closet behind, where they were 
od spliced to three new wires of different colorings—a 
the white wire for the common feed, a black wire for 
; the front bell wire, and a blue wire for the rear. 
a Rubber-covered wire was used because it is better 
wee for all bell work than the cotton-covered variety 
den often used. The wires 
trees were then run down the 
the corner of the closet and Adjusti 

ai fastened with insulated so th "g the variable ‘ 
= staples. At the point at only one hime vanronce 
ins- a Pp when Fear-door be “2 will Sound 
lied where they pass utton js Pressed 

through the floor, a 

o small copper tube was 
. it placed as a protection 
the and secured to the base- 












The new transformer is at- 
tached to the metal fuse box 


iD 


The fish wire has been caught 
high up inside the hall wall by 
means of another fish wire in- 

serted through a hole, and the 
bell wires pulled up and out 










ee ee 










the cel@Msing the fish wire up through a hole under the front-hall partition 
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board with a strap made from 
sheet copper. 

In the cellar, many timbers 
had to be crossed, so laths were 
first nailed up and the bell wires 
stapled to them. Under the cen- 
ter of the front hall partition a 
hole was bored and a fish wire 
passed up the wall. This was 
caught high up on the hall wall 
and pulled out through a small 
hole in the plaster and lath. 
Such a job usually requires an 
assistant to help catch the fish 
wire. The original one is pulled 
back until the two hooks catch, 
at which position the wire can 
be brought out of the hole. 

The base of the chimes was screwed to 
wall and the wires connected. The tubes were 
hung on their hooks and the lateral position 
altered to get the best tone by means of 
toothed slots. 

A variable resistance is provided, and this 
must be adjusted to choke the current suf- 
ficiently when the rear-door button is pressed 
so that the plunger will not quite strike one 
of the chimes. Then, when the push button is 
released, the spring returns the plunger and 
strikes a single note. When the front-door 
button is pushed, both chimes are struck. 

As a precaution against fire, it is best to 
attach the new transformer to the metal box 
at the meter board rather than place it on 




















CHIME 
ASSEMBLY - STEP-DOWN 
4 ; E TRANSFORMER 


er 





110-V. A 


Wiring diagram. The front-door button causes both 
chimes to sound, but the rear-door button, only one 


entirely, a notch can be hack-sawed in the 
edge of the cover to clear the transformer. 
In case the fuse box is large enough to ac- 
commodate the transformer, install it inside, 
using a porcelain bushing in one of the 
knock-out holes, for the bell wires to enter. 
It is better never to fuse a transformer of 
this type over 3 amperes for maximum 
safety. 


Rubber Tacks Prevent Scratches 
on Drop-Leaf Table Legs 


IF THE leaves of a gate-leg table mar the 
finish on the legs when they are dropped, in- 
sert rubber-headed tacks in the underside of 





the wood. If the box cover will not then close ’__ the leaves at the points of contact.—C.B. 


Western Neckerchief Slide 
Made from Cow Horn 


A SCARF holder or neckerchief slide, especially 
suitable for Boy Scout use, may be made with little 
difficulty from a cow horn. It will outlast slides 
made of wood and other materials. After obtain- out d 
ing a suitable horn from a butcher, farmer, or almos 
dealer, probe with a wire ace) ine nm 
to find where the hole . rial: 
stops, and saw the point similg 


off as near that position ’ a 
So a a oe Partly Empty Paint Cans Phe 


—_ P P ° ngtl 
finished slide will not be Stored Upside Down : 
too large. Then cut the 

other side on a slant as MUCH paint is wasted in the average 
shown. Scrape the horn home workshop because a thick skin 
smooth with a sharp forms on the top of the pigment in 
knife or piece of glass. partly empty cans. This can be avoided 
Any desired design, let- by driving the top of the can in tight- 
tering, brand, or initials ly so there is no chance of leakage and 
may be engraved in the’ storing the cans upside down. The 
surface with a hot nee-_ paint is effectually sealed against the 
How the cow horn is cut. le, or may be carved air and will remain liquid almost in- 
and the finished slide with and filled with colored definitely without the formation of a 
neatly burned-in initials Wax.—DONALD SMITH. film on top.—STERLING SLATER, JR. 
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Square, accurate bends are 
*} made with this brake, which 


aR. ° ° . 
5) is mounted in a bench vise 
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A Light Brake 


ITH a so-called “brake,” or 
tinsmith’s bending machine, 
made as illustrated, the me- 


chanic who does sheet-metal work can ob- 
tain square, straight bends and corners with- 
out difficulty. The original model was built 
almost entirely from angle iron taken from 

old iron bedstead, but even if new ma- 

rials are used, the cost of constructing a 
similar machine is quite small. 

The capacity of the brake is 21 in. in 
ngth. By increasing the size of the angle 
‘on and the hinges, a larger machine could 

made, if desired. General dimensions have 

n indicated on the drawing, but the build- 

an modify them as necessary to suit the 
vailable materials and the size of brake 

ded. 

Braking hinge assembly. Select two pieces 

ingle iron 114” by 11%” by \%” and 28” 

g, as straight and true as possible, with 

d, sharp corners. Grind or hack-saw away 

corners at both ends so the hinges may 
placed as shown at right. In other words, 
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FOR BENDING 
SHEET METAL 


the corners of the angle irons must line up 
with the center of the hinge pins. The hinges 
are common 3” by 3” steel loose-pin butts. 
Only one rivet through the angle iron and 
each hinge leaf is necessary at this stage of 
the construction. 

Brake bed. This is hardwood, 3” square and 


How the hinges are let into the angle-iron corners 
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Below, each pair of uprights has 
a short crosspiece to support the 
compression screw. Right, screw- 
ing the hinge-blade angle to the 
brake blade;in background, the bed 


30” long. Recess the top along the front edge 
so the bed section of the hinge assembly will 
lie flush with the top of the wood. Three or 
four countersunk flathead screws through 
each face of the angle iron into the bed will 
be sufficient. Also drill a hole near each end 
so a screw can be driven through both the 
angle iron and the leaf of the hinge into 
the wood. 

Brake blade. Use 1” by 5” by 28” hard- 
wood, shaped as shown in the drawings and 
fastened to its section of the brake hinge 
with screws. 

Uprights. These are made from 1” by 1” 
by \” angle iron. Four are required, 9” 
long. Each pair has a connecting piece of 
114” angle iron, 314” long, at the top. These 
crosspieces carry the compression screws. 

Compression beam. Formed from 1%” by 
4” by 30” hardwood, it is grooved 
in the bottom edge to take the 
clamping blade, which is a 2114” 
length of 114” angle iron set like 


an inverted V as shown in the cross-section 
drawing. The bottom of this beam should be 
given a slight curve or crown so as to press 
more firmly in the center when in use. A 
shallow angular groove is cut in the wood 
for the blade to rest in. The angle or corner 
edge of the blade must be ground or filed 
until it fits the bed, and it is then screwed 
in place. At each side are placed small C- 
shaped springs to raise the beam. One of 
these can be seen in a photograph below. 

The beam itself is tenoned as shown in 
the same view to slide up and down. (The 
bed is also tenoned, but is slightly larger 
to give clearance for the beam.) The top 
surfaces of the beam near the ends are pro- 
tected with small metal plates to take the 
thrust of the compression screws. These 
screws are 214” by %” or 1%” bolts fitted 
with hand knobs. They pass through holes 
drilled close to the corner of the angle-iron 
crosspieces so as to prevent the nut from 
turning.—R. O. LISSAMAN. 


Each bolthead is let into the wooden knob 
to prevent the- screw from turning, and a 
nut is then run tight against the underside 


The compression beam is grooved 
to receive the angle iron that 
forms the blade. Note the spring 
made from bicycle trousers clip 
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Shaper modernized with 
a four-speed drive built 
from an old transmission 


TO MODERNIZE an out-of-date shaper, the 
machine-shop students in a western high 
school built a highly efficient, noiseless drive 
from an old auto transmission. Four speeds 
are obtained through the use of the reverse 
gear, and the drive has both clutch and brake. 

A large square steel plate was bolted to 
the back of the shaper to form a vertical 
mounting for the motor and transmission. 
The clutch flywheel was removed and set up 
in a lathe so the starter teeth could be re- 
moved and a V-belt groove cut in the outside 


New Drive Improves Old Shaper 


The drive with casing removed. When the 
clutch is thrown, a cam releases the brake 


face. A V-belt was stretched from motor to 
flywheel. Because the final drive pulleys to 
the shaper are small, two parallel belts are 
used to give the necessary traction. The 
clutch is operated by a conveniently located 
handle, having a rotating cam at its base. 
By throwing in the clutch, the cam releases 
the brake through a connecting link. An ac- 
cessible starter switch for the motor and a 
sheet-iron case were added.—W. F. DEBOLD. 


Copper Sleeve on Drill Shank Prevents Breakage 


[* A SHEET of 0.010” or 0.015” cop- 
per is shaped to fit the drill shank 
or sleeve as shown, a drill used for 
heavy work in the lathe will not 
damage the spindle in case it catches 
and turns in the socket. Since the 
drill need not in this case be held 
with a dog to prevent its turning, 
the risk of breaking the drill, spoil- 
ing the work, or pulling it out of the 
chuck is also minimized. For most 
work, this causes no appreciable 
inaccuracy. 

When using smaller drills or for 
work in which the drill is especially 
likely to catch, the copper sleeve 
may be made only about one third 
the effective length of the drill 
shank or sleeve. In making the 
sleeve, leave a small gap between 
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the edges so that the sleeve will not become 
so tightly wedged as to make removal diffi- 
cult.—ROBERT B. DOUGLAS. 


Counting Turns in the Lathe 


FOR coil wind- 
ing or other lathe 
operations that re- 
quire the number 
of turns to _ be 
counted, a revolu- 
tion counter may 
be mounted so the 
tip enters a hole 
cut in a large rub- 
ber cork inserted 
into the outer or 
left end of the head- 
stock spindle. 
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The size of the tool 
depends upon the work 


A Heavy-Duty Pin Vise 


HEN a number of steel pins of certain 

standard sizes have to be filed, cut off, 
or slotted, it pays to make a rugged pin vise 
of the type shown above. Holes for pins 
should be drilled and reamed, and the stock 
should be slotted and also recessed slightly on 
both edges as indicated for use in a machin- 
ist’s vise.—-PETER F. ROSSMAN. 








The assembled stop and, 
above, in use on a lathe. 
At right are the drawings 
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C-Clamp Mounted on Base 
for Holding Calipers 


ONE or two good-sized C-clamps, mounted 
upright on wooden bases, are useful for hold- 
ing a micrometer as shown to enable rapid 
measurements to be taken, and also for hold- 
ing rules, inside and outside calipers, and 
other tools. Make a narrow slot in the base 
to receive the rib on the clamp and tempo- 
rarily stop the ends of the slot with thin wood 
or cardboard. Then set the clamp in place 
and fill the remaining space in the slot with 
melted sulphur or lead. 





Convenient way to hold micrometers for special work 


Accurate Carriage Stop 
for a Small Lathe 


N THE absence of a regular micrometer car- 

riage stop, the homemade one illustrated 
will serve satisfactorily for occasional needs. 
It measures to 1/64” or 1/128”, and if used as 
a fixed stop in conjunction with a feeler 
gauge, it may be set for small increments 
down to a few thousandths of an inch. 

The size suggested will be sujtable for a 
carriage stop for a small 9” 
lathe. Dimensioned drawings 
are given at the left, and the 
stop is shown alone and on the 
lathe. The body is built up of 
3/16” by 1” brass, and the 
pressure plate is 1/16” brass. 
A piece cut from a 3” long 8-32 
screw serves as the micrometer 
screw and is fitted with an in- 
dex collar divided into fourths 
(see “Three-Jaw Chuck and 
Level Used for Simple Index- 
ing,” P.S.M., Aug. ’38, p. 72). 
An advance of one mark thus 
corresponds to a carriage trav- 
el of 1/128”.—G. F. LAMPKIN. 
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The motor is moved 
along ways of lathe 
with the carriage or 
across with the slide 


Close-up of cold-rolled 
steel base on which mo- 
tor is mounted. Note 
lug underneath turned 
to fit lathe cross slide 


4 


Old Brake Drums Act as Wheels 


The complete welding outfit is easily 
oved about on the brake-drum wheels. 
Above at right, how wheels are held 
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OLD brake drums, 
an automobile axle, 
angle iron, and other 
odd parts found 
around the shop 
were used by a 
Michigan garage 
owner to construct 
the truck shown for 
wheeling an acety- 
lene welding outfit 
from job to job. The 
bent rods that serve 
as handles are cov- 
ered with pieces 
of garden hose to 
protect the hands.— 
CLIFFORD LEESTMA. 


Timesaving Motor Drill 
for Your Shop Lathe 


IN ANY shop where the lathe is the 
main machine tool, this little drill will 
find many uses. It is simply a motor 
fitted with a chuck and mounted on the 
cross slide. The base is cold-rolled steel 
of a thickness to bring the motor shaft 
centers to the exact height of the lathe 
centers. The projecting lug on the bot- 
tom of the base is a duplicate of the one 
used to hold the compound rest in place. 
A chuck arbor is turned to fit the tapered 
bore of the chuck and drilled to fit tight- 
ly on the motor shaft, where it is held 
with a set screw. 


Very accurate spacing of holes 
can be obtained by using the lathe 
change gears for dividing and also 
by the vernier on the cross slide 
screw. When measuring is done 
in this manner, no center punch- 
ing is necessary, but a small cen- 
ter drill should always be used 
first in order to start the holes 
true.—C. WARREN WOODSON. 





Broken Shank Is Used 
in Making Drill Pad 


THOSE mechanics who like to 
make their own lathe accessories 
can provide themselves with a 
new drill pad whenever necessary 
by using the taper shank of a 
broken drill. A disk is brazed to 
the cut-off end of the drill shank 
as shown above. In this particu- 
lar case the disk is of %” plate, 
about 4” in diameter. A _ dif- 
ferent size of disk could, of 
course, be used instead. When 
placed in the tailstock, the pad 
provides a square, flat surface on 
which to place the work being 
drilled and also protects the tail- 
stock from possible injury. 
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Brooches from Thin Sheet Metal 


ONOGRAMS for use as brooches and 

many other purposes can be made 
from sterling silver, monel metal, or al- 
most any sheet metal of 18 or 20 gauge 
(B. & S.). They make particularly good 
gifts because present styles favor the 
use of monograms for decorative pur- 
poses on costumes and accessories. 

Draw the design, actual size, on paper 
and paste it on the metal. Then use a 
jeweler’s saw and a fine blade, preferably 
2/0 or finer, to saw out the monogram. 
File off the sharp edges and buff. If a 
jeweler’s saw is not available and the 
design is a simple one, it can be cut out 
in many instances by using a drill, snips, 
and files. However, a jeweler’s saw 
should be one of the first tools purchased 
for decorative metal work. 

The so-called “pin tong,” joint, and 
catch may be obtained from a jewelry 
store or removed from a_ discarded 
brooch. Either soft soldering or silver 
soldering can be used to attach the joint 
and catch.—W. T. BAXTER. 






Cutting Monogram 



































A jeweler's saw 
with a fine blade 
is used to cut 
out monograms. 
The sheet silver 
or other metal is 


held on a V-block 


Springs Clamp Thin Parts 


COIL springs are useful gluing clamps for light, 
thin work. The springs are simply stretched until 
the parts being joined can be slipped between the 
coils. Several springs may be used on a single 
joint, if necessary. In the accompanying illus- 
tration, springs are being used in this way to re- 
pair a dog basket.—W. B. 





RUST PREVENTIVE FOR TOOLS [FORMULAS] 


HEAT one part ordinary rosin and six parts lard slowly until the 
rosin is completely melted. Thin this to a flowing consistency with 
benzine. If !% lb. lard was used, for example, add about 1 pt. benzine. 


Apply sparingly to the steel, but first be sure the metal is clean and 


One of the leading manufacturers of chisels has found that tools 
rubbed lightly with this mixture will resist rust even when im- 


mersed in salt water and left for some time! 
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Milk-Can Drier ' 


O AVOID the multiplication of bac- 
teria, the wise dairy farmer sees to it 
that his milk cans are not only clean 
but also thoroughly dry before they are 
filled. By constructing the milk-can drier 
illustrated, one Illinois dairyman who is 
mechanically inclined was able to save about 
$200 over the cost of similar commercial 
equipment. 
The drier box, which is located at the left 
end of the can-washing tank, is 24-gauge gal- 


vanized iron, 16” by 36” by 48”. It contains , 


about 116’ of 144” galvanized pipe made up into 
four coils and connected by a common 
header to a 3%” steam feed line. The coils are 
mounted on a \” by %” strap-iron frame 
fastened with 114” by 3/16” bolts. 

On top of the drier are 1144” angle irons to 
serve as guides for the cans and raise the 
cans sufficiently to permit circulation of air. 
Three cans are dried at a time. The operator 
places the first can on the forward or open 
port. The second can pushes the first along 
the guides to the second port, the shutter of 
which is opened by a trigger. The third can 
pushes the other two along, and by that time 





The drier, with walls 
partly broken away to 
show the coils, and, at 
left, how triggers work 





HOUSING 
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Dairyman Builds 


steam trap.—S. V. LAYSON. 


- 





LIST OF MATERIALS 

2 sheets 24-gauge galvanized iron, 36” by 
96”. 

24’ of 14%” galvanized angle iron. 

4’ of %” and 116’ of 4%” galvanized pipe. 

56 ells, 4”; 28 nipples, 4” by 244”; 6 tees, 
%” by %”; 2 ells, %” by %”; 3 street 
ells, %4”; 1 steam trap, 4”. 

36 bolts, 14,” by 3/16”, and assorted stove 
bolts. %4 Ib. rivets. 











the first can is dry and may be removed from 
the third port. The third or last port is the 
left one of the three as shown in the illustra- 
tion above and the cut-away drawing at the 
left. 

A 12” blower powered by a 4-h.p., 1,850- 
r.p.m. motor circulates the hot air into the 
cans. The motor is protected with a galvan- 
ized-iron hood to prevent damage by moisture 
and the splashing it is almost certain to re- 
ceive, otherwise the dampness might cause 
it to become short-circuited and burn out. 

The condensate from the steam at first was 
allowed to escape through a petcock, but too 
much steam was wasted, so a steam trap was 
added. The steam enters at the top of the 
coils, and the condensate escapes at the bot- 
tom through another %” header and the 






































































































Final step—tacking the 
finished flounce tg 
chair framewg 

the seam g 


as described last month (P.S.M., Oct. ’38, 

p. 180) is simplicity itself, but the time 
and effort saved on the woodwork can well 
be spent in lavishing extra care on the up- 
holstery. 

A muslin foundation is first fitted to the 
chair curves. Spreading this foundation on a 
large table greatly facilitates the work of 
stitching the moss padding in place. Only the 
top half of the barrel, by the way, is pad- 
ded. The foundation is then returned to 
the barrel. 

Make the arm slips from a cardboard 
pattern marked from the arm rests. A 
1” wide strip of cloth is used to join the 
two sections of each arm slip together. 
Close the openings in the slip foundation 
down the sides of the back and front be- 
low the arms with No. 2 tacks. Fit on the 
arm-slip fundations, pull down the inside 
of the arm slip snugly, and tack with the 
muslin foundation along the inside curve 
of the arm. 

Overlay the arms with moss, padding 
the top only, and secure with loose stitch- 
ing. Cover the arms and the inside of the 
chair with wool bat. Wool bat is also 
used outside of the chair to soften the 
upholstery. Fit snugly over this and over 
the back a finishing cover of coarse mus- 


B, asses the framework of a barrel chair 


Upholstering 





paper pattern as a guide, 
and fit snugly by using 
many pins. Baste this to 
the muslin cover. 

Fit the inside and out- 
side underarm sections, 
making a welt seam down 
he front of the section. A 
ketch shows the method 
of making welt seams. Cut 
the top arm covering with 
the aid of the paper pat- 
tern, but allow 114” around 
it. The covering for both 
arms should be cut at once, 
on the bias, with the right 
sides of the cloth facing 
each other. The fullness 
about the outer end is 
gathered onto the 1” strip 
used as the covering for 
the welt cord. This top 
“sleeve” is then tacked as shown in one of the 
photographs. Next turn the sleeve over the 
arm and draw the ends of the welt cord until 
the cover fits snugly. Tack the ends of the 
welt cord with No. 3 tacks to the chair at the 
back of the arms. It is not necessary to sew 
this covering in place. 

The center back section is then fitted and 
basted to the muslin along the upper back. 
The seams joining the outside underarm sec- 











lin. The chair is now “in the muslin.” 
Use some of the outer upholstery ma- 

terial you have selected to cover the un- 

derneath part of the arms, following the 





Fitting a muslin foundation to the chair. Tucks are 
sewed flat when foundation is removed for padding 


a a — 
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tions are sewn so that they are inconspicuous. 

Now the inside section is fitted. Remove it 
for making the welt seam around the top; 
then return it to the chair and pat and fit it 
in place, pinning as you work. The cord is 
pulled as in the arm covering to get a snug 
appearance. Tack firmly at the arms, and 
catch along the welt seam at the back with 
needle and coarse thread. Smoothing as you 
proceed, begin in the center and tack this sec- 
tion to the barrel at the seat line. Finish the 
two seams below the upper back section just 
as the corresponding outside ones were done. 

To make the box cushion, cut four disks 
1” larger than the inside diameter of the 
barrel—two from muslin and two from the 
upholstery fabric. Cut boxing strips 214” 
wide from each material of sufficient length 
to go around the circles. Make a muslin slip 
for the cushion, leaving a small opening for 
stuffing in the kapok. Close with whip stitch- 
ing. Prepare the outer covering in a similar 
manner, only these seams are joined with 
i welt. 

From the upholstery fabric cut a welt strip 
to go around the chair, and from the same 
material a piece three times as long for the 
flounce. Allow enough at the top of the 
flounce for a 14” seam and at the bottom for 
1 small hem. Sew these pieces together, hem, 
ind pleat onto the welt covering. Insert the 
ord and finish the seam by basting the cov- 
ering over the cord. Press in the pleats. 





a BARREL CHAIR 





Completed chair. The frame was cut from a barrel 


Beginning at one side, pin the flounce to the 
upholstery so it just clears the floor, and con- 
tinue pinning around the chair. Now close the 
flounce and draw the ends of the cord to the 
underside of the flounce, pull snug, and loop 
and tack firmly in place. Tack the flounce 


































onto the chair through the top seam, on the 
underside, up close to the cord. 

If you want your barrel chair to look like 
a “professional job,’ be careful to pull the 
cords firmly to get that snug, well-fitting 
appearance. Also note in one of the photo- 
graphs the muslin-covered wool padding over 
the front of the seat frame. 

If you study the illustrations before start- 
ing to work, they will prove a great help in 
understanding the various steps. 


































MATERIALS for UPHOLSTERY 


4 yd. 4” upholsterer’s webbing. 
3 yd. coarse muslin. 

2 lb. hair or moss. 

2 boxes tacks, Nos. 2 and 3. 
1 small wool bat. 

10 yd. upholsterer’s welt cording. 





pug te oe 































Arm slip in place moss 6 yd. 36” covering—chintz, piqué, or print. 
is being sewed on. The 2 Ib. kapok. Fa 
folds are the finished 1 spool No. 24 sewing cotton and 1 spool No. 40 } 


machine sewing thread. } 
and moss padding. At Grocer’s twine to sew moss padding in place. 
left attaching cover- 1 fine and 1 coarse upholsterer’s needle. 


ing to bottom of arm Meu 


muslin slip, wool bat, 


su 
stunt ¢ 
sugar-p 
are jig: 
board o 
is then 
and the 
so the 
right a 
stand il 
and is ¢ 
White 
confecti 








As it would be quite difficult to 
sew along the curve, the upholstery 
is tacked to wood as far as possi 
ble. Underarm covering is in place 


The permanent mus- 
lin cover is put on 
in sections. Note 
wool padding held 
by muslin to front 
of the seat frame 


"Tha 
¥ OVER rp 


NAIL PARALLEL 
“ SRAIN 


































/ 
BUTSIDE OF ‘ re 
wet) UPHOLSTERY NN 

MATERIAL 

NCH BY 
| TCHET AC 
r AD AND S 
To make a welt seam, cover cord with material — 
1” wide and insert between seams of upholstery Where se 
material. Right, fitting the inside of back use this 1 
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Made for Children’s Party 





The tree is jig-sawed from 
heavy cardboard and covered 
with white icing and sugar 





Fairy-Tale Tree of Sugar Plums 


still tacky to add the color. 
Marshmallows, jellied candies, 







OST children have heard the story of the 
M sugar-plum tree, so there is no better 
stunt at a party than to provide a real 
sugar-plum tree. Two identical tree shapes 


to are jig-sawed at one time from stiff card- 
ry board or any available wall board. One piece 
st is then slotted halfway down from the top, 
ce 


and the other halfway up from the bottom, 
so the two halves will slide together at 
right angles to each other. The tree will 
stand in a natural position when assembled 
and is easily taken apart when not in use. 

White cake icing is applied, and colored 
confectioner’s sugar is sprinkled over it while 


Correct Way to Clinch Nails 


and other soft candy serve as sugar plums. 
They can be slipped on quite easily if the 
ends of the branches are left somewhat 
sharp. 

The chocolate cat that leaped around the 
tree and knocked off the sugar plums in the 
original story can be a china cat covered 
with chocolate, a pastry cat, or even a solid 
chocolate one. The dog that sat under the 
tree after he had chased the cat is a china 
dog. A number of lollipops with the sticks 
set in jellied candy form the fence around 
the tree. More novelties of a similar nature 
may be added.—D. C. MARSHALL. 
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Where screws are not practical, 
use this method to clinch nails 
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THERE is a right and 
a wrong way to clinch 
nails. Properly used, the 
clinched nail makes a 
satisfactory fastening for 
batten doors, shutters, 
or chests; for fastening 
cleats on various pieces 
of woodwork, or for se- 
curing two boards to- 
gether to make a double 
thickness. The sketches 
show the correct method. 
When clinched in this 
way, the nails draw the 
wood tightly together 
and will never loosen. It 
is best to drill the holes 
slightly smaller than the 
nails.—W. W. WHEATLY. 





Safety Pins Lubricated 
by Soap Pincushion 


MANY trained nurses use a bar 
of soap for a pincushion because 
the soap lubricates the pins so they 
slip easily through coarse or re- 
sistant materials. The idea is es- 
pecially valuable in the nursery, 
where it saves time and energy. 
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Alligator Toy Has Flexible Spine 


HIS amusing toy, the “twistum 'gator,” is The ‘gator twists 

made of wood segments glued to a heavy with lifelike vim 
canvas core or spine about 2’ 6” long. 

After cutting the canvas, make two identical 
pieces for the head with coping saw or scroll 
saw and glue these opposite each other on 
the canvas. Then saw, or have sawed, a strip 
%” by %” by 5’ or 6’ with the saw table top 
tipped to an angle of about 15 deg., so that 
the two opposite edges of the strip are on an 
angle as shown. Cut another strip or two 
54" by %” by 6’, also beveled on two opposite 
sides to a 15-deg. angle. 

With knife or saw, cut the end of one of 
the %” strips to a sharp edge, like the roof 
of a gabled house. Cut this end off 3” long, 
point the stick again, 
and repeat. Glue these 
pieces opposite each 
other close against 
the head with the 4” Weeden seg- 
face fastened to the ments are glued 
spine. to the sides of a 
The remaining body spine of canvas 





























































work is a repetition 
of the process. The 
first six pairs are 
about 3” long, then 
taper off slowly and 
gradually a little 
more than 1/16” at 
a time until at the 
end of the tail they 
= Loft alledsledvabadedeiedeeteal are only about 1," 
: 7Once tall. For the first 
dozen segments use 











N : the 3%” strip; for the remainder, use 
-— _ tee the 5,” pieces. Near the tail, trim off 
. \ EES 2B alae the outside faces so as to get a 








= gradual taper to the tail. The seg- 
ments for the iast inch or so may be 
CANVAS Y, "THICK . i . ‘ 
AN Vat TTLE 3 carved in a single piece. 





\\Y The legs are solid saw-toothed strips 
.\ > sabe cut at an angle of 45 deg., and each 
\\ | Sey is glued and nailed to two segments 
\ . \ Ss? of the body. The body is painted green 
\ \ NY SS Maas with red on the teeth, and the eyes 
’ Gy, \ ——s 
Ss are red beads. 


Any kind of wood will do for the 
‘gator although soft wood is easier 
Layout for the spine and how the wooden parts are added to whittle—R. H. JENKINS. 


Holding Small 
Drills in Chuck 


on an Arbor 


Trousers Hanger Used as Clamp 


IF ALL available glue clamps 
are in use, an idle trousers 
hanger will often serve the 
purpose of holding 
small parts together. 
It has the advantage 
of being quickly ad- 
justed with one hand, 
and the bars apply 
pressure in a straight 
line over a consider- 
able area.—W.C.W. 





WITH drill chucks 
of the type that 
screw directly onto 
a threaded spindle, 
the jaws sometimes cannot be completely 
closed because the arbor threads are too 
short. This can be remedied by slipping a 
short rod into the back of the chuck. 
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civic ACI remy PROGRAMS le VOR: 


SO SUCCESSFUL was the first 
achievement contest of the 
National Homeworkshop 
Guild (see P.S.M., Sept. 38, 
p. 62), that POPULAR 
SCIENCE MONTHLY will here- 
after make the awards annually. Three clubs 
will be selected each year and presented with 
beautiful silver plaques for outstanding ac- 
complishments in the fields of civic activities, 
club programs, and craftwork. Although the 
plaques themselves will be of the finest quali- 
ty and suitably engraved, far more is in- 
volved than their mere value because each 
represents the greatest national distinction 
that can be attained by a home workshop 
club. 

Awards will be made on the following 
basis: 1. To the club accomplishing the most 
in the way of civic activities and community 
enterprise. 2. To the club arranging the best 
programs for its regular meetings. 3. To the 
club offering the most outstanding piece of 
craftwork made by one of its members. Be- 
sides the plaque, which in each case becomes 
the permanent property of the club, a special 
sterling silver craftwork medal wii! be award- 
ed to the individual member whose project is 
selected as the best in the third division. 

New clubs as well as old are invited to en- 
ter the competition. All that each will have 
to do is to submit a complete statement of 
What it has done of service to its community; 
or of what its programs have consisted; or, in 
the case of craftwork, to present photographs 
and a brief description of the project the 
members believe to have been the best made 
during the six-months contest period—from 
October 1, 1938, to April 1, 1939. A club may 
enter one, two, or all three divisions, but can 
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TO BE GIVEN ANNUALLY 


receive an award only in one. In case of ties, 
each tying contestant will be awarded a prize 
equal to that tied for. No club having won 
an award this year is permitted to compete 
in the same division in which the award was 
won, but it can enter either or both the other 
divisions. 

Detailed regulations are contained in the 
monthly bulletin being sent to club secre- 
taries. All entries must be received at head- 
quarters of the Guild, 347 Fourth Avenue, 
New York, on or before May 1, 1939. 

This contest is only one of the ways in 
which the Guild is actively promoting the in- 
terests of its affiliated clubs. Bulletins, job 
sheets, program suggestions, and other helps 
are sent regularly to club secretaries. If 
there is no club in your neighborhood, send 
for Instruction Bulletin No. 16A which ex- 
plains how you can start a club and enjoy 
the Guild’s many free services. 


National Homeworkshop Guild 
347 Fourth Avenue, New York 


Please RUSH complete information on how I can 
start a club and become affiliated with the Na- 
tional Homeworkshop Guild. I don’t want to miss 
any of the free services, contests, and other oppor- 
tunities available to Guild members. I am inclos- 
ing a large (legal size) envelope, self-addressed and 
bearing a three-cent stamp, for your use in sending 
this material. 


PR intindiaxsternse 
ADDRESS 


CITY STATE 



























































Fruit bowl carved by A. O. Stenwick, of 
the Red Wing, Minn., club. At right, 
window exhibit of the Busy Bee Home- 
workshop Club, Cornwall, Ont., Canada 


IX turned bases for lamps are 
being designed by the Fair- 
mont (W. Va.) Homecraft Club 
at the request of a local elec- 

tric-utility company, which will sponsor a 
contest for manual arts classes this fall. The 
bases will be used as judging standards in a 
competition to promote the “better light, bet- 
ter sight’”’ idea among school children. The 
students will be provided with kits and asked 
to make scientifically designed lamps. 

The Town Hall Homeworkshop Club, Ot- 
tawa, Ill., plans to reclaim a replica of a 
pioneer log cabin that has been damaged by 
flood. It was built in 1931 for the town’s 
centennial. 

These are only two of the many unusual 
projects being undertaken by affiliates of the 
National Homeworkshop Guild. The fall sea- 
son opened with a bang, and clubs every- 
where are starting the most ambitious pro- 
grams in their history. 

Recreation is just as important as an eve- 
ning of woodworking, according to the Tim- 
ber Craft Homeworkshop Club, New Bedford, 
Mass., which has installed a table-tennis ta- 
ble, a dart target range, and a race horse 


game in the club 
workroom. The latter 
game was designed 


and built by the pres- 
ident, Charles Jeglin- 
ski. A photographic 
department may be 
added soon. 

New officers of the 
Preston (Ont., Cana- 
da) Homeworkshop 
Club are Harvey Goos, 
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president; Stan Schoenan, vice president; 
Harry Adams, secretary-treasurer; Arthur 
Underhill, librarian; Howard Starr, Clarence 
Schneider, and Harvey Eagle, governors. An 
exhibition was held recently, and another one 
will be given at the Galt Fall Fair. 

Stuart D. Pike won first prize in the 
monthly contest of the Ware (Mass.) Crafts- 
man Guild. Henry J. McCarthy and John E. 
Haley tied for second place. Albert M. An- 
taya received third prize. Secretary Stephen 
J. Milos donated the prizes, which consisted 
of tools. At each meeting the members ex- 
hibit completed articles and explain the con- 
struction. During September the club had 
displays in two store windows. 

Three thousand persons attended the fifth 
annual exhibition of the North Shore Crafts- 
man Club, Waukegan, Ill. There were ex- 
hibits by thirty-five members including scroll- 
work by Alex Osling; display of 282 kinds of 
wood by Charles Crapo and James Stout; end 
table and lamp, Charles Stone; model en- 
gines, Leslie Bistock; model ships, C. W. 






Home Workshop Clu}ne 
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Clark, Irwin Lamson, and James Stout; model 
airplanes, boys outside the club; lamps, Paul 
Griffin; smoking stand, E. C. Johnson; wood 
carvings, R. E. Pierce and David Lungren. 
R. R. Long, secretary of the Galesburg 
(Ill.) Homeworkshop Club, reports: “Our an- 
nual exhibit, which was held in the window 
of a furniture store, showed a marked im- 
provement in workmanship and _ received 
many fine comments from the public. We had 
thirty-two entries. Prizes having an aggre- 
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ndertake Unusual Projects 
M DESIGNING LAMP BASES TO RECLAIMING A CABIN 


gate value of $116.60 were awarded.” A Bernadin Lafond, treasurer; Clovis Saucier, 

baked ham dinner was given the members librarian . .. The Staley Handicraft Club, 

and their families recently at the club’s ex- Decatur, Ill., received an excellent write-up 

pense. in a recent issue of “The Staley Journal.” 
Elated at winning the na- 

tional award for civic activi- _ 

ties (see P.S.M., Sept. ’38, p. a Members of the Lewis-Clark Home- 

62), the Jacksonville (Fla.) & workshop Club of Lewiston, Ida- 

Homeworkshop Club sent a ts ho, and Clarkston, Wash. 

photograph of the plaque to 

each member .. . New offi- 

cers of the Fall River (Mass.) 

Homecraft Club are Manual 

Estrella, president; W. G. 

Sweeney, vice president; Clif- 

ford Schlemmer, secretary; 


f 
‘ 
+3 


"ee thousand persons attended the fifth annual exhibit of the North Shore Craftsman Club, Waukegan, Ill. 
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Decorative Whatnot Shelf 
Shaped Like Sailboat 


HIS simple but decorative whatnot shelf 
bf easily be made in an evening. It was 
designed and built by Charles Jeglinski, pres- 
ident of the Timber Craft Homeworkshop 
Club, New Bedford, Mass. 

Cut the silhouette of sail, boat, and keel 
from 4%” plywood. Make the shelves and 
mast from %” or 1” pine and notch them to 
fit together as shown. Glue together three 1” 
pieces of pine for the hull, cut roughly to 
shape on the band or jig saw, and finish on 


Jig-Sawed Pup Holds Neckties we 4 


NLY a piece of 4” plywood 6” by 10”, 
C) a small hinge, and some paint are need- 
ed to make this novel necktie rack for a boy’s 
room. It was designed by Donald E. Bush, of 
Meridian, N.Y., and submitted in a contest 
of the National Homeworkshop Guild. Cut 
the dog to shape on a power jig saw or with 
a hand scroll saw, attach the tail to the body 
with a hinge, and paint the parts as indicated. 


Fine Steel Wool Cleans Wall Board 


SOILED spots on wall board, caused by han- 
dling in the course of construction, may be 
removed without damaging the surface by 
rubbing them gently with fine steel wool.— 


E.B. 
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the disk sander. A solid piece 3” by 3” may, 
of course, be used instead. Make a notch for 
the mast. Then assemble with glue and brads. 

Use red enamel on the keel, the boat up 
to the water line, and the edges of shelves 
and mast. Paint the sail white. Apply a 
maple stain to the flat sides of mast and 
shelves, deck, and side of hull. Glue a strip 
of glossy white paper to the hull to indicate 
the water line; this is more satisfactory than 
trying to paint a white stripe. 
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Double-Duty Stepladder 
Saves Painter’s Time 


5/g" x 198" x 12%" 
™ SHELF SLATS, 
i" APART 












7%" 3"LEGS, 
59" LONG 


WASHER 
NEXT TO 
woop ™ 


CUT IN 
{ 


Vex 1% 
BACK LEGS 


> The ladder has steps 


if on one side, rungs on 

, the other. The shelf 

“4 is easily taken off 

platform board slides through from either side der can be used as the central support of a 


long board platform. Another advantage is 


ESIGNED by a painter and paper hanger, the removable shelf, which can be laid aside 


this heavy-duty stepladder can be as- when not required or when it is desired to 


cended from both sides. It has steps on one’ use the top rung to support a plank. 


side 


and rungs on the other. This feature The ladder can be made from any light, 


permits a platform board to be drawn _ strong wood, except the shelf, which should 
through the ladder unobstructed by any of be of oak or other hardwood, and the rungs, 


the 


usual cross bracing. When a long stretch which are turned from _ straight-grained 


of wall or ceiling has to be papered, the lad- hickory.—O.R.S. 
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DRIVING WOOD SCREWS [HARDWARE] 


USE a screw driver with square end 
and flat sides (not rounded, worn, or 
chipped). It should fit snugly in the 
slot, and the end must not be wider 
than the head of the screw. Never 
force a screw until it twists off be- 
cause the imbedded part is difficult to 
remove. In hardwood, it pays to drive 
an iron screw of the same size before 
attempting to insert a brass screw be- 
cause the latter is more likely to twist 
off or break at the slot. When several 
screws are inserted where they will be 
conspicuous, as in attaching hard- 
ware, try to leave the slots aligned through which the screw can be 
vertically or horizontally. Screws do driven as shown. (See also the shop 
not hold well in end wood. To make _ data file on “Wood Screws,” P.S.M., 
such joints strong, insert a dowel Oct. ’38. p. 186.) 


CORRECT SHAPE || 
FOR SCREW DRIVER |} 


DOWEL | 























FRROUNDHEAD SCREW 
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Fence-and-Trellis 


Design for Small 
Window Garden 


MINIATURE fence and trellis form the 
decorative features of this window gar- 
den. To the craftsman looking for extra 
pocket money, the design has the advantage 
that it appeals to women and sells readily. 
Softwood is used throughout. The rails are 
3/16” by %” basswood, the pickets of any 
1/16” veneer. The pickets are glued to the 
rails. The arched trellis, of 4” three-ply fir, 
is tacked to the rails with 14” No. 20 brads. 
The corner posts are of basswood, and the 
base may be sugar pine or cypress. Butt 
joints are used, reénforced where necessary 
with double-pointed nails and glue. A 3” by 
3” by 14” galvanized pan can be inserted and 
filled with earth, or individual small pots may 
be placed in the pan. If tools are not availa- 
ble for making the pan, two small bread pans 


Alcohol Speeds 
Sponge Drying 


RUBBER sponges 
used to clean wall pa- 
per have to be washed 
frequently, but take 
time to dry. To use 
the sponge immedi- 
ately, wring it out, 
form into a roll, and 
soak with denatured 
alcohol. Then wring 
it out again. 


Pouring alcohol over a 
sponge so it will dry 
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Drawings of window-box construction. Left, adding 
a few finishing touches to the fence and trellis 


from a ten-cent store will serve the purpose. 

The bird house is cut from a solid piece 
of wood and the tin roof cemented in place 
A small round black spot painted on the end 
of the house serves as an entrance. 

Fence, trellis, and bird house are painted 
white, the base black, and the tin bird-house 
roof, red. The bird-house post is merely 
pushed into the earth. 

—A. V. BALUKA. 


Two bread pans can be used 
to hold soil for the plants 


Aid for Rigging Models 


IN RIGGING ship models, the most practical 
way I have found to thread blocks, deadeyes, 
and other very small parts is with the aid of 
an ordinary needle threader of the type illus- 
trated. Recently I used this method to lace 
the wooden sails of a 
6-in. model of a yawl 
to the masts and 
spars, the holes hav- 
ing been made with a 
No. 70 drill. Threader 
should have fine steel od 
wire.—G. R. FOWLER. re 
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Picturesque Book Ends Represent 
Hopi Indians Weaving Rugs 


The figures of the 
Indians are sawed 
from thin plywood 





MONG the Hopi Indians, the 
men are often seen working 
rug looms. In this instance, the 
industrious young Hopi and his 
brother (for you must make two) 
act as keepers for some of your 
books. 
Use 44” three-ply veneer for the 
Indians and their rugs, and white 





The rug design, which is painted 
on plywood; the white-pine base; 
and, right, pattern for Indians 














pine 144” by 5%” by 6” for each of the bases. 
Draw the rug design and paint the white 
parts light gray, the shaded parts red, and 
the dark parts black. Before gluing the 
Indians in their grooved bases, paint them 
as follows: feather, white with black tip; 
hair, black with a bluish high light; braid 


that part of Indian’s body shows below the 
belt); loin cloth, red with yellow binding; 
leggings, tan; moccasins, white with top de- 
sign in blue. Shade the face and body, and 
paint the ground a dark gray-green. Opaque 
water colors or oils may be used. Give the 
finished work a coat or two of clear varnish 


wrapping, red; body, Indian brown (note to protect the colors.—GRAY WOLF. 


REPLACING BRUSHES IN ELECTRIC MOTORS 7 
IN BRUSH type motors, trouble with the . 4 
brushes is usually indicated by exces- | 
sive sparking, or the motor may not | 
run at all. Remove brushes and clean 
out all grit and gummy oil from their 
guides. If brushes appear too short to 
make good contact, replace with new = ¥ ae | 
ones. Clean the commutator with fine —— oo” OR 7 
l 
| 
| 
| 
| 


ctical 
leyes, 
sandpaper until bright and smooth. 
Wrap fine sandpaper on any available 

round object the same diameter as the 

commutator and carefully shape the ends 

of the brushes to fit the curve of the 
commutator and assure better contact. 
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TO IMPROVE 
YOUR PICTURES d t 


T IS a natural instinct for anyone, when 
looking at an object, to want to get a 
close view—a good clear look, we 
might say. Well, this applies very 

strongly to the art of taking photo- 
graphs. Let the principal object in your 
picture stand out clearly and boldly. You 
will be surprised how much this will 
improve your work. 

My specialty is nature 
work, where the subjects are 
often quite small and must 
stand out prominently to 
make an interesting picture. 
In taking a butterfly resting 
on a flower, for example, I 
make certain that butterfly 
and flower fill the view finder 
of my camera. This applies, 
however, to almost any sub- 
ject, so don’t be afraid to get 
close to what you are shoot- 
ing. Show the public what 
that particular creature really 
looks like! If it should be 
an insect, such as my favor- 
ite sitters so often are, try 
a real close-up of its head. 
Very often this will reveal 
some grotesque feature that 
cannot be detected with the 
naked eye. 

Regarding the background, 
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Top, cricket chirping. Bright sun; mirror 
to reflect light in shadows; 4” tube to 
extend lens; 1/25 sec. at F/5.6. Above, 
box turtle's head. Bright sun; 1/50 sec. 
at F/5.6. Right, dragon fly on water lily. —_ — —o ime 
Bright sun; 1/5 sec. at F/16. All superpan Hig Rca io eal RN TR cog WA OY nF 
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Close-ups 


says LYNWOOD M. CHACE 


famous nature photographer 


ay parr 
Vga 


et Tras F egh belt 4 
MT aT ae Oe ane tts Siete 


the simpler it is, the better. The fewer 
objects in the background, the more 
prominently your subject will stand 
out. Of course, one can have some sort 
of artistic framing; there is no need to 
make just a stupid picture. A spray of 
flowers or a tree branch, for example, 
can add much to an insect picture. 

For practice, begin with a subject not 
too small and find out what you can do 
in taking bold close-ups at various 
angles. When you have obtained satis- 
factory results, select a smaller subject. 
You will find it more difficult and may 
have to retake the picture several 
times, but film is comparatively cheap 
and each time you will get a fuller 
meaning of the value of close-ups. 
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Girl and globe. Five No. 2 photo- 
floods 4' from subject; 1/5 sec. at 
F/3.5. Elk's new horns. Bright sun; 
1/100 sec. at F/4.5. Both on superpan 


Grotesque head of horned toad. Taken with 35-mm. reflex 


camera with 2” extension tube to get 6” from subject. In 
bright sun; 1/100 sec. at F/5.6. Extremely fast pan film 
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Wooden Spring Clothespin Used as Self-Timer 


N EFFECTIVE self-timer, which will per- 
A mit you to take a photograph and be 
in it too, can be made from a wooden spring 
clothspin. Take the clothespin apart and bore 
a hole as shown to pass the cord of the cable 
release, but small enough to stop the flange. 
In the other half make a shallow depression 
for the button of the cable release. Drill a hole 
in one of the handle ends, pass a string 
through it, and tie a knot. 

Now slip the end of the cable release through 
the hole bored in it and assemble the clothes- 
pin so that when the jaws close, the button 
is pressed down. A block of wood large enough 


When the small block is pulled out, 
the jaws clamp down on the cable re- 
lease and set off the camera shutter 


to keep the jaws apart is then made and 
drilled to take a long black thread or string. 

To operate, tie the string from the handle 
end of the ciothespin to any solid object be- 
hind the camera. Attach the cable release to 
the camera, set the shutter, and, to make the 
exposure, pull the thread tied to the block 
that holds the jaws open. The jaws will then 
clamp down on the cable release and set off 
the shutter. 

In one respect this is better than a stand- 
ard self-timer because it enables the picture 
to be taken whenever the subject is ready, 
not at a fixed moment.—JOHN G. ROBERTS. 





Speeding Up the Shutter of a Box Camera 


N ORDER to take photos of moving objects with an ordi- 

nary box camera, it is necessary to increase the speed of 
the shutter. This can be done by removing the front of the 
camera and sticking a piece of gummed paper over the slot 
ja the shutter so as to cover half the opening, as shown. 
Then paint the paper black with India ink, or better still, 
use black cellulose tape in the first place. This will increase 
the speed of the camera from the normal 1/25 second to 
1/50 second. 

Use the largest lens opening, which is F/11, and consult an 
exposure guide to be sure the light conditions are suitable. 
With ordinary film, you can use the 1/50-second exposure 
at beaches and other open spots on bright days. Supersen- 
sitive film will enable you to take pictures when the light is 
not quite so good, and the new, ultra-speed film will aid 
even more. With the latter you can even cut the slot down 
so that only one fourth of it is open, giving a still higher 
speed of 1/100 second. This is about as fast as you can get 
with the method described and still obtain results that are 
at all satisfactory.—-CARL FROEN. 
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For double speed, cover half the 
shutter slot with gummed paper 
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The silhou- 
ette is cut 
from three- 
ply wood and 
mounted ona 


bread board 





AKING portrait silhouette plaques is 

not only an absorbing pastime, but 

also a pleasant way of earning extra 
money for anyone who owns a camera and a 
jig saw. To save time and insure accuracy, it 
pays to obtain a small reflecting projector- 
enlarger of the type used by artists. The one 
used by the writer cost only two dollars. 

The silhouettes are cut from 3/16” three- 
ply basswood and are usually about 91%” 
high. They are enameled black and mounted 
m 1%” thick round or oval bread boards. 
These boards may be obtained in the 12” size 

r about twenty cents. The mounts are enam- 
eled white or ivory with the rim blue, green, 
r red. An equally attractive effect may be 
obtained by enameling the background black 
and the silhouette white or ivory. 

Provided a portrait-adapter lens is used to 
give a large, clear silhouette, the portrait 
may be taken on any bright, sunny day with 
any type of small camera. The subject sits 
ipproximately 212’ inside an open doorway 
or window, while the camera is placed from 
2.’ to 4’ away. A snapshot is then made so 
the profile appears in sharp outline against 
the brightly lighted window or door opening. 

if the picture has to be taken at night, 
stretch a sheet across a doorway between two 
rooms, seat the subject about 2’ in front of 
the sheet, and set up a photoflood lamp with 
reflector on the opposite side of the sheet, 
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Photo Portrait Plaques 


HAVE READY SALE 


Either an artist's reflecting pro- 
jector or a photo enlarger is used 





about 5’ away. Then make a short time ex- 
posure on sensitive film. Printed instructions 
for making such silhouettes may be obtained 
from almost any photo supply dealer. If a 
reflector is not available, the photoflood bulb 
may be placed in the socket of the projector- 
enlarger and the back part of the device 
slipped off. It then serves as an excellent 
refiector. 

When developed, the photographic print 
may either be enlarged in the projector-en- 
larger, or if none is available, by means of 
squares in the usual manner. Of course, if a 
regular photographic enlarger is at hand, the 
negative may be projected directly on the 
wood and the outline traced. 

Few persons have more than a vague idea 
as to what their silhouettes look like, but the 
likeness obtained in this way is usually very 
good. It may be too good, indeed, for certain 
individuals who have some feature that seems 
exaggerated when seen from the side. Do not 
insist upon taking silhouettes of such persons 
because you may be wasting your time as 
well as the film.—LIONEL T. SCOTT. 


Makeshift Pipe Wrench 


IF YOUR pipe wrench 
is too small for a job, 
or if no wrench is avail- 
able, just twist a loop 
of chain around the pipe 
as shown and use an 
iron bar or a piece of 
pipe for a handle. 
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N ORDER to bore a number of dowel holes 
| accurately by hand in hard maple, I con- 
structed the jig illustrated, which resembles 
a miter box. 

The guide for the bit shank consists of 
matching slots cut in the base and cap of 
the bearing. At the front and back more 
wood is gouged out so two pieces of leather 
can be wrapped around the shank and in- 
serted as shown. When the cap is tightened 
on the oiled leather, the bit is held straight, 
yet can be turned easily with the brace. 

Allowance is made for the travel of the 
bit so that when the 
jaw of the brace chuck 
comes up to the bearing 
block, the hole is just 
the right depth. Paper 
shims under the base of 
the bearing may be 
used to adjust the bit 
if it is not quite paral- 
lel, or the whole bear- 
ing may be_ twisted 
slightly if it is out in 
the other direction. 

It is best to mark the 
wood to be bored with 
an awl at the point 
where the spur of the 
bit is to enter. By hold- 
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Simple Adjustable Hitch Anchors Two Guy Wires 





Two or more hitches may be needed for some types of work. In 
many cases a smaller size of pipe than illustrated may be used 


DDS and ends of scrap pipe 
can be combined to make a 

sturdy adjustable hitch for der- 
rick, windmill, or other guy wires, 
Two X-members are formed by 
driving pipe into the ground. In 
the V’s formed above and below 
are placed two short pieces of 
pipe, in which holes have been 
drilled for the tightening bar 

The lower guy B is brought in 
over the lower pipe L, around it, 
and up to the upper drum 17, 
where it is wound up until the 
guy has the desired tension. The 
drum pipe is then secured by driv- 
ing the turning rod downward 
until it engages behind the end of 
the lower drum piece. The upper 
guy is led over the upper pipe T 
and down to drum piece L, which 
is then turned until the guy has 
been given the right tension. 

The same construction can be 
used for a hitch for a single guy 
wire.—ELTON STERRETT. 


Dowel Holes Bored Straight with Aid of Wooden Jig 


ing the work in the left hand a little away from 
the fence, the spur can be entered and set with 
one turn. The work is then set tight against 
the fence and pushed down against the base. 


A cleat may be fastened to the bottom, if 


more convenient, and the whole jig clamped 
in a vise.—CHARLES M. GREEN. 
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If a cleat is added underneath, 
the jig may be set up in a vise. 
Ordinarily the work may be held 
by hand, but a C-clamp may be 
used if necessary as at the left 
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Post hooks allow 
the line to be 
taken off easily 


Removable Clothesline 
Lasts for Years 


THE clothesline illustrated has been in con- 
tinuous service for about seven years and 
still is in perfect condition. That is because 
it is not left out in the yard strung between 
the posts. Heavy hooks are used on the posts, 
and on washday the snap hook at the end of 
the line is fastened to the first post, the small 
pulley is placed on the hook of the second 
post, and the line tightener is attached to the 
third so the whole line can be pulled taut. 
If more posts are-used, an additional pulley 
is strung on the clothesline for each one of 
the post hooks,—-JAMES R. SCHLEGEL. 


Tape Keeps Clock Dustproof 


AN OLD clock or one of the cheaper variety 
without a modern dustproof case can be 
protected from dust, especially if used in a 
shop or other dusty place, by applying ad- 
hesive tape around 
the stems and over 
any openings. The 
tape over the regu- 
lator slot can be part- 
ly peeled off when it 
is necessary to regu- 
late the clock, or 
pulled off entirely 
and a new piece of 
tape fastened in 
place afterward. 
—CURTIS MORSE. 
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Hand Bench Drill Mounted 
in Vise to Save Space 


ONE city dweller, who has to conserve 
space to the utmost in his small workshop, 
keeps his small hand bench drill clamped 
permanently to a short “two by four.” To 
set it up for use, he takes it from its storage 
place and fastens the block in the vise as 
shown. A similar method is used for mount- 
ing the saw-filing vise and other fixtures in 
his workshop.—O.R.S. 





Only a moment is needed to set up this hand drill 


Tubing Guards Electric Cords 


ELECTRIC-APPLIANCE cords can be protected 
and prevented from becoming kinked at the 
point of attachment by the use of rubber 
tubing. This is slipped over the cord where 
it enters the device—in the case illustrated, 
a soldering iron.—E.B. 





The tubing prevents the cord from becoming kinked 
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Simple Model Illustrates 
Laws of Wave Movement 


FASTEN two par- 
allel strings to 
sticks of wood, 
with staples about 
an inch apart. Sus- 
pend the column 
from asingle string 
and hang a weight 
at the bottom. To 
send a wave up the 
column, give the 
lowest stick a quar- 
ter twist. Increase 
the weight, and the 
wave travels fast- 
er. Each wave is 
reflected at the top, 
and the type of re- 
flection may be 
modified by leaving 
the top stick free 
or tethering it with 
a cord as shown, 
offering an analogy 
to the action of open 
and closed organ 
pipes. Continuous 
waves may be sent 
and timed so that 
they meet and form 
stationary orstand- 
ing waves. 


Science 








You Can See Stars Twinkle 
in a Rotating Mirror 


HERE is a novel way to watch the stars 
twinkle. Look at a bright star, preferably 
one that is low in the sky, in a hand mirror 
that you are twirling back and forth. You 
should see a broken streak of light, like a 
string of beads. Disturbances in the earth's 
atmosphere cause the interruptions, by re- 
fracting or bending the star’s rays. If not 
completely interrupted, its light may change 
in color—since some colors are refracted more 
than others—and you will see a varicolored 
streak in the mirror. The rotating-mirror 
trick will also show the separate flashes of a 
neon sign or movie. 
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With the boom at an 
angle of forty-five 
degrees, the pul! on 
a horizontal support- 
ing band is the same 
as that on the band 
suspending the load 


Rubber Bands Show Forces 
Acting on a Crane 


A LIGHT stick and a pair of matched rubber 
bands will demonstrate forces that act on 4 
crane. For simplicity, disregard the weight 
of the boom. Equal stretching of the rubber 
bands, when the boom is at the forty-five- 
degree angle shown, indicates that the down- 
ward pull of the load would produce an equal 
pull on horizontal cables supporting the boom. 
At other angles, the supporting band is 
longer or shorter. 
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ABOUT 33° 
BLACK-GLASS REFLECTO 


Polarized Light Reveals 
Stresses in Celluloid 


WHEN the ends of a U-shaped piece 
of celluloid are pressed together, actual 
strains in the material may be seen with 
the arrangement shown above. Light 
from the blue sky, ninety degrees away 
from the sun, falls at the indicated 
angle on a piece of window glass with 


Three Mirrors Explain 
1 the back painted black. Held loosely as 
Reflector Signs shown, the celluloid piece will appear 


HOLD three mirrors together at ninety-degree dark as viewed in the reflector, but the 





angles, like the inside of the corner of a box. What- strained parts will appear lighter when 
ever the direction from which you look into the mir- _ the celluloid is distorted. Similar effects 
rors, you will see your reflection. Applying the can be observed by twisting pieces of 
same principle, many highway warning signs em-_ celluloid with pliers or a clamp. Engi- 
it an ploy metal reflectors in which indentations with neers use this ‘polarized light’”’ method 
five ninety-degree corners are stamped. Then, from _ to study strains in mechanical and 
ste iny angle, light is reflected in a driver’s eyes. structural models made of celluloid. 
same 
and 


25 | Homemade Instrument Detects Heat Rays from Hand 


HEAT rays from your hand can be detected ge 
eS several inches away by a simple homemade y ENS 
nstrument. Stretch one or two rubber bands 
iround a block of wood. At the center of one 


























ober side, insert a pin, bearing a paper pointer, 
mn a veneath the bands. Now hold your hand two 
ight yr three inches from the block, as shown, and 
pber the pointer will move. The heat makes the 
five- tretched rubber expand and the pin roll, POINTER PIN ~» 
wn- otating the pointer across the scale. Only 2 ‘ 
qual ialf of the front of the block should be ex- Heat of the hand ex- —~j 
; pands rubber bands on 
om. osed to the heat rays, as otherwise the rub- one side of the pin, = x 
i is er would expand equally on both sides of causing it to turn and te 
he pin and it would remain stationary. thus move the pointer RUBBER BANDS” 
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A slanting panel on this 
receiver allows it to be 
tipped either up or down 
for convenience in tuning 
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Tip-Up Receiver 
Is Easily Tuned 


DESIGNED so that it may be 
placed on a table in either of 
two positions, a novel radio re- 
ceiver has push-button tuning 
that is always convenient to 
see and operate. When the ra- 
dio rests on one side, the con- 
trols are handy to those seated y 
near-by. Tipped up, ic is easily - 
tuned by a person standing. 





New Radio Volume Expander 





























EASILY attached to any radio receiver, a com- Abo 
pact volume expander is said to increase the real- the 
ism of symphonic or classical music, especially if 
the selection is a phonograph recording. The two- Sh 
tube unit is built on a steel chassis enameled in 
gray, and can be connected to almost any circuit F 
in a few minutes. loca 

gral 

[ . - — it a ante 
VOLUM ‘ 

crecroa| SANDER —- rs 
| ‘ GREEN RED AUDIO The 

7 . radi 

Line-Cord Resistance righ 

Can Be Cut To Order wd 

ANY desired line-cord resistance 1 pl 

value can be supplied with a line cord in a. 

now available.in long lengths. Each tion 

foot of the wire has a standard resist- effic 

ance of twenty ohms. If a 160-ohm illo 

line is called for in a radio circuit, the ve C 

Wiring diagram shows how the erent simply cute O& cigm feet ie: 
volume expander is connected wiring one end into the set and attach- Ire 

to radio hook-up. Right, the ing a plug to the other. The handy srar 

compact, two-tube accessory resistance cord is pictured above. liste 
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for Radio 


Ballast Tubes Adaptable 
To Various Circuits 


Two special ballast tubes designed to re- 
place most of the octal-base types will aid 
the radio experimenter. Removable pins act 
as taps on the winding for the pilot-lamp 
shunt, while a special shunt strip on the base 
connects to resistors giving voltage drops of 
six, twelve, and twenty-four. 
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PIN NO.2 IN NO.8 
BASE OF BALLAST TUBE 











Above, removing a pin from a ballast tube. Cutting 
the metal strip, shown black, alters the resistance 


Shielded Antenna Fits in Cabinet 


FOR improving reception of 
local, high-fidelity radio pro- 
grams, a new self-contained 
antenna has just been devised 
that is said to eliminate inter- 
ference from man-made static. 
The device is housed inside the 
radio cabinet, as shown at the 
right, and is similar in opera- 
tion to a loop antenna. A spe- 
cial shield incloses the unit. 
When the radio is installed for 
1 purchaser, the special built- 
n antenna is rotated to a posi- 
tion where it operates most 
efficiently. A convenient switch 
illows the special antenna to 
ve cut out of the circuit when 
1 conventional antenna is de- 
ired for tuning in radio pro- 
rams that originate from 
listant stations. 
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Amateurs 





Pocket Device Identifies 
Pins on Radio Tubes 


SETTING the slide in a new “automatic” 
tube chart to correspond with the “type num- 
ber” of a tube immediately indicates the 
proper socket connections for the tube. All 
common tube types are shown by the indi- 
cator, which is of convenient pocket size. In 
the illustration above, a metal tube with six 
prongs is being compared with the indicator 
on which its prong positions are shown graph- 
ically, each pin appearing in a transparent 
window beside a pictorial representation of 
its socket. 









Note 








TOP VIEW 




















chassis 
that saves space. Shel- 
lacked wall paper cov- 
ers the wooden cabinet 


NOVEL Lamp 


Radio 


IS EASY TO BUILD 


OMBINING a reading light and 

a broadcast receiver, this Chi- 

nese lamp radio will form a 

useful as well as an attractive 

addition to a living room, a bedroom, 

It is easy to assemble, and 

the use of a modern dual-purpose tube 

makes the necessary parts few in num- 
ber and inexpensive. 

You don’t even have to be an artist 

to apply its artistic finish. Select any 






































































attractive wall paper of 
Chinese pattern and sim- 
ply glue it to the wood 
cabinet. When the glue 
dries, apply a coat of thin, 
colorless shellac. The light 
fixture can be bought at a 
hardware store, and a 
lamp shade to blend with 
the wall paper can be al- 
most as inexpensive as you 
wish. 

The parts for the com- 
pact, two-tube radio cir- 
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NOVE 


Chinese in design, 
the radio lamp will 
harmonize with the 
usual furnishings 
in a living room, a 
bedroom, or a den 


cuit are mounted on 
“steps” on the alu- 
minum chassis which 
should be cut and 
bent to shape according to the diagram. The 
combination lamp base and radio cabinet is 
made of pine and is detailed in the drawings. 
Round the edges of the cabinet with a file 
and sandpaper before adding the wall paper, 
and you will avoid any homemade appearance 
in your finished job. 

Atop the first step of the chassis mount the 
tube sockets and the tuning coil, and on the 
second step place the midget output trans- 
former and the dual electrolytic condenser. 
Between these two parts, the 3” perma- 
nent-magnet dynamic speaker can be fas- 
tened to the front panel. A novel tuning 
condenser whose moving plates are not air- 
spaced, but separated by thin layers of spe- 
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To use a ground, make the connection 
shown in dotted lines in the diagram 


cially treated paper, is only “4” thick and 
fits behind the aluminum panel where its con- 
trol knob balances that of the combination 
volume control and switch. The tuning con- 
denser has a capacity of .0005 mfd., which is 
higher than standard types. Because of this, 
however, only one plug-in tuning coil covers 
the entire broadcast band from 200 to 550 
meters, even though the actual wave-length 
range of the coil is from 135 to 270 meters 
when used with a .00014-mfd. condenser. 
The two-tube design uses a high-frequency, 
all-metal pentode as a regenerative detector, 
resistance-coupled to a sensitive, glass power 
pentode containing a half-wave rectifier. Ade- 
quate filtering is provided by the 15-h. choke 
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Bottom view of wired 
set showing arrange- 
ment of parts. Below, 
screw driver points to 
the two-way connec- 
tor that permits easy 
removal of the chassis 














































LIST OF PARTS 


Line-cord resistor, 310 Tubular condensers, .02 


ohm (two), and .01 mfd. 
Midget choke, 15 h. Plate choke, 2.5 mh. 
Plug-in coil, 4-prong Resistors, 2 meg., % 
(See text). watt, and _ 100,000 
Padding condenser, ohm, % watt. 

.000075 mfd. Resistor, 200,000 ohm, 
Tuning condenser, 1, watt. 

.0005 mfd. Resistor, 750,000 ohm, 
Dual electrolytic con- % watt. 

denser, 8 and 8 mfd. Wire-wound resistor, 
Dry electrolytic con- 2,000 ohm, 1 watt. 

denser, 10 mfd., 25 v. Miscellaneous. —Chas- 
Volume control and sis, midget sockets, 

switch, 50,000 ohm. output transformer, 
Mica condensers, .0005, indoor antenna, 

.0003, and .00015 mfd. speaker, tubes, etc. 














and dual, 8-mfd. electrolytic con- 
denser. Regeneration and volume 
are regulated by a 50,000-ohm vari- 
able potentiometer, coupled with the 
switch. 

Should the set fail to oscillate over 
the entire wave baud, increase the 
capacity of the .0005-mfd. fixed con- 
denser connected between the radio- 
frequency choke and the chassis, by 
wiring another fixed condenser of 
-00025-mfd. capacity in parallel. The 
original model worked well without 
a ground, but if you wish to try one, 
connect it through a .02-mfd. con- 
denser as shown by the dotted lines 
in the circuit diagram. The con- 
denser must be used to insulate the 
ground from the chassis and protect 
the tubes, which are also grounded 
through the chassis to the electric- 
wiring system. 

A two-way plug, placed just above 
the metal pentode as shown in the 
photographs, connects the _ wires 
from the lamp socket with the cur- 
rent-supply cord leading to the ra- 
dio, making it easy to disconnect the 
wiring for removal of the chassis 
from the set. 
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By ARTHUR MILLER 


O SMALL it fits in the palm 
of your hand, this little ra- 
dio receiver makes use of 

one of the midget, acorn-type 
tubes. Powered by batteries, it 
provides good earphone recep- 
tion on the broadcast band. 
The tuning coil is a standard, 
A.C.-D.C. midget antenna coil 
with a high-impedance primary. 
[ts shielding should be removed. 
Wind fifteen turns of No. 34, 
louble-silk-covered wire around 
me end of the secondary coil 
L,), in the same direction as 
he coil winding, to serve as a 
ickler (L,). The set is tuned by 
i small .00042-mfd. variable con- 
enser. On the sloping panel of 
the 2” by 1%” aluminum chas- 
is, mount a midget 15,000-ohm 
volume control and switch. This 
3 placed across the tickler coil 
L.), with its rotating arm by- 
assed to ground through a 
10025-mfd. mica fixed conden- 
er, to control regeneration. A 
od antenna should be used for 
est results, but a ground is not 
lways necessary. 
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Midget Broadcast Set 


USES TINY ACORN TUBE 


.00015 
MFD. 


00042 


MFD. 





) 

l TICKLER 

3S" 64° COIL 

‘ ~ 

BOTTOM VIEW OF COIL | 
HEATER | 

CATHODE | 







TOP VIEW OF 
ACORN TUBE | 
= j 


LIST OF PARTS 


Volume control with switch, 
15,000-ohm. 

Resistor, 3 meg., % watt. 

Fixed condensers, mica, .00015 
and .00025 mfd. 

Tuning condenser, .00042 mfd. 

Four standard flash-light 
cells. 

Midget 45-volt “B” battery. 

Miscellaneous.—Aluminum 
chassis, acorn tube (955), 
A.C.-D.C. broadcast anten- 
na coil, acorn-tube socket, 
knobs, dial plate, phone-tip 
plugs and jacks, wire, etc. 
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RUBBER TUBE 
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YELLOW LIQUID 
TURNS BLUE IF 
THE BREATH IS 
ALCOHOLIC 
COTTON OR ASBESTOS 
FIBERS, WET WITH YELLOW 
REAGENT, TURN BLUE IF THE 
BREATH 1S ALCOHOLIC 











To check a motorist’s breath for alcohol, police have de- 
vised foolproof tests. A simplified version is shown above 


F THE year were 1160 instead of 

1938, you would undoubtedly try 

out in your home laboratory the 

chemical experiment that Magister 
Salernus described. He wrote, ‘‘Place 
in the curcubita (a kind of retort) 
one pound red wine, one pound pow- 
dered salt, four ounces native sul- 
phur, four ounces tartar. The liquid 
distilling is collected. A cloth sat- 
urated with this liquid will maintain 
a flame without suffering injury.” 

What this early experimenter de- 
scribed was a simple way to make 
alcohol, by distilling it from wine. 
The stunt with the cloth is explained 
by the fact that enough water to wet 
the cloth and protect it from the flame 
was mixed with the alcohol recovered 
by his crude condenser. 

One of the interesting experiments 
that you can perform with alcohol is 
to make it yourself, much as Salernus 
did. You can omit the salt, sulphur, 
and tartar that his directions call 
for; it was quite the fashion in those 
days to include queer and often need- 
less substances in experiments and 
recipes. Simply distilling wine or fer- 
mented honey or molasses water will 
do the trick. But, if you prefer, you 
can use ordinary store-bought rub- 
bing alcohol or other forms of grain 
or ethyl alcohol in the experiments 
that follow. 

Any one of a number of simple 
tests will identify alcohol. Here are 
some effective ways: 

To a solution of potassium bi- 
chromate—the exact strength does 
not matter—add several drops of sul- 
phuric acid. Then introduce a few 
drops of alcohol and heat the mixture. 
A change in color from orange to a 
greenish hue betrays the presence of 
the alcohol. Chromium sulphate, one 
of the products of the interaction, is 
responsible for the green tint. Th 
bichromate solution also oxidizes the 
alcohol, converting it into what is 
known as an aldehyde, and you will 
probably notice the peculiar odor of 


POPULAR SCIENCE 








thi 


ent 
the 
ter 
the 
lut 
ye 


pr 
aci 


the 
pa 


ins 
ty] 





N¢ 











You can test various kinds of oil, and even identify them, by floating 
them on mixtures of alcohol and water of different specific gravities 


this compound as it escapes into the room. 

To detect the alcohol that serves as a solv- 
ent in tincture of iodine, heat a few drops of 
the brown fluid with the same amount of wa- 
ter and a pinch of baking soda. The color of 
the iodine will disappear, and the colorless so- 
lution that remains will contain the telltale 
yellow precipitate of iodoform. 

If your alcohol is not too weak, you can also 
prove its identity by changing it into acetic 
acid. Pour several drops of the alcohol into 
a test tube, and then invert the tube and let 
the liquid run out. Place a strip of blue litmus 
paper in the tube, letting it become dampened 
by the alcohol still adhering to the glass. Now 
insert a household gas lighter of the “magic” 
type obtainable at kitchen-supply counters, 
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which employs a filament 
bearing a bit of rare met- 
al within a protecting 
coil of wire. The rare 
metal will act as a cata- 
lyst, or chemical go-be- 
tween, enabling the alco- 
hol vapor surrounding it 
to combine with the oxy- 
gen of the air and form 
acetic acid. In the pres- 
ence of this acid vapor, 
the litmus paper turns 
red. 

A reagent that you can 
easily make will change 
color from yellow to blue 
when warmed with a li- 
quid containing alcohol. 
Prepare a solution of po- 
tassium chromate of fif- 
teen-percent strength, or about the propor- 
tion of one teaspoonful of the chemical to nine 
teaspoonfuls of water. Also prepare a sep- 
arate solution by mixing strong nitric acid 
with glacial (100-percent) acetic acid in a 
one-to-nineteen proportion by volume—say, 
five cubic centimeters of nitric acid to ninety- 
five cubic centimeters of acetic acid. For use, 
add two drops of the potassium chromate so- 
lution to ten cubic centimeters (or about 
three teaspoonfuls) of the acid mixture. 

Chemical tests are coming into vogue 
among police of various cities to determine 
whether motorists and others have been drink- 
ing alcoholic beverages. One simplified form 
of such a test employs no more apparatus 
than a glass tube a quarter of an inch in di- 
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VEN if your laboratory lacks accurate 

weights and graduates, you can mea- 
sure out chemicals in the right propor- 
tion for your experiments. 

To measure out dry, powdered chemi- 
cals in grams, it usually is sufficiently ac- 
curate to consider that one teaspoonful 
equals 5 grams. 

If you have a scale, but lack the 
weights, you can weigh chemicals with 
money. A dime weighs 214 grams; a pen- 
ny, 3 grams; a nickel, 5 grams; a quarter, 
614 grams; and a half dollar, 12% grams. 
Thus, nickels or dimes alone will provide 
you with 5, 10, 15, 20, and 25-gram 





Measuring Chemicals Without Weights Or Graduates 


weights; or, for the last, you could use 
four quarters or two half dollars. With a 
little ingenuity you can work out your 
own table of combinations of coins. 

To measure out a small fraction such as 
0.2 of a gram, make a square, evenly dis- 
tributed layer of 5 grams of the chemical 
upon a sheet of paper. Divide the square 
into 25 smaller ones, and each small 
square will then contain 0.2 grams. 

For measuring liquids, one drop equals 
0.06 c.c., or cubic centimeters; one tea- 
spoonful, 3.5 c.c.; one tablespoonful, 15 
c.c.; and one drinking glass or tumbler- 
ful, 240 c.c. 
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Commercial chemists detect artificial color- 
ing in alcoholic liquors by mixing a sample 
with amyl alcohol, phosphoric acid, and water 


ameter and six or eight inches long, contain- 
ing a loosely fitting wad of absorbent cotton 
or asbestos, and fitted with a piece of rubber 
tubing. The subject is required to exhale 
through the tubing for half a minute or so. 
If there is alcohol in his breath, a drop or two 
of a detecting fluid that has been placed 
on the cotton or asbestos will change color. 
For example, the chromate-and-acid reagent 
just described would 
serve this purpose, and 
would plainly show that 
the subject had had an 
alcoholic drink if it 
changed from yellow to 
blue. The test could be 
varied by placing a lit- 
tle of the reagent in a 
test tube and having the 
subject blow his breath 
directly into it, through 
a glass tube, for a min- 
ute or so; the color 
change would require 
longer to appear but 
should be more pro- 
nounced. 

When it comes to ana- 
lyzing alcoholic liquors, 
professional chemists 
employ a variety of 
more or less complicat- 
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ed tests, but one of the questions they may be 
asked—whether whisky and similar liquors 
are synthetic concoctions—is surprisingly easy 
to answer. A ten-cubic-centimeter portion of 
the whisky is shaken in a test tube with two 
cubic centimeters of water. The chemist next 
adds fifteen cubic centimeters of a liquid called 
Marsh’s reagent, prepared by mixing 100 cu- 
bic centimeters of amyl alcohol with three 
cubic centimeters of sirupy (eighty-five-per- 
cent) phosphoric acid and three cubic centi- 
meters of water. Then he lets the contents of 
the test tube settle. If a clear, water-white 
layer of liquid collects at the bottom of the 
test tube, this shows that the whisky has been 
allowed to age naturally and that its color has 
been derived entirely from the wooden barrel. 
But if the liquid that separates to form the 
bottom layer is colored brown, it proves that 
artificial coloring such as caramel has been 
used—in a “rye” flavoring added to an al- 
cohol-and-water mixture, for example—and 
that the liquor is synthetic. 


TRICKY little ‘‘sink-or-float” test employ- 
ing alcohol will identify various kinds 
of oils by their specific gravity—that is, the 
amount by which they are lighter than water. 
For example, olive oil and cottonseed oil look 
alike and might be mistaken for each other. 
But olive oil has a specific gravity of about 
0.915, and cottonseed oil of about 0.925, mean- 
ing that they are respectively 915 one-thou- 
sandths and 925 one-thousandths as heavy as 
water. Now, by adding more or less water to 
alcohol, which is considerably lighter than 
water, you can vary the specific gravity of the 
mixture at will. Thus you can readily obtain 
an alcohol-water solution in which the heavier 
of two oils will sink and the lighter one will 
float, making it easy to tell them apart. 


Alcohol Test Produces lodoform 


BY MIXING alcohol, iodine, 
and an alkaline liquid you 
can compound the antisep- 
tic substance called iodo- 
form. Place a small amount 
of alcohol in a test tube, add 
a few drops of a solution of 
sodium hydroxide or potas- 
sium hydroxide and a small 
crystal of iodine, and heat 
it gently. A yellow powder, 
iodoform, will be precipi- 
tated. This experiment can 
be used as a test for the 
presence of alcohol. 
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Suppose you want to find out 
whether a bottleful of oil is olive oil. 
Place about five cubic centimeters 
of rubbing or grain alcohol in a 
test tube. Put in a drop of olive oil 
—not from the doubtful sample, but 
from a source you are sure of. Add 
water drop by drop, stirring the 
liquid after each addition, until the 
olive oil floats. At this point, intro- 
duce a drop of the unidentified oil 
for comparison. If it sinks, you 
know at once that it is not olive oil. 
But if it floats, it may be either 
olive oil or some lighter oil. In this 
case, add alcohol drop by drop un- 
til the globule of olive oil sinks. If 
the other one sinks at the same 
time, you may be reasonably sure it - 
is Olive oil; if it remains afloat, it is 
not. In the same way, by compari- 
son with known samples, you can 
easily identify cottonseed oil, castor 
oil, and a variety of others. 

When you add measured volumes 
of alcohol and water to each other, 
you might expect the total volume 
to equal the sum of the two por- 
tions. But here is a case where two 
objects seem to be able to occupy 
the same space—for actually a 
measurable shrinkage occurs upon 











mixing. To show this, half fill a 
fifty-cubic-centimeter burette with 
water, closing the outlet by the 
stopcock or pinch clamp at the bot- 
tom. Carefully add alcohol, so that it does not 
mix with the water but floats upon it, until 
the zero mark at the top of the burette is 


reached. This will have required twenty-five 
cubic centimeters apiece of water and alcohol, 
or a total of fifty cubic centimeters. 

Now stopper the top of the burette and in- 
vert it several times to mix the liquids. Set 
the burette upright again, remove the stopper, 
and note the new level of liquid in the gradu- 
ated column. It will have fallen noticeably 
below the zero mark. A typical trial of this 
experiment showed a drop corresponding to a 
shrinkage of 0.8 cubic centimeters. 


URE alcohol burns freely, with a bluish, 

almost colorless flame. If an equal volume 
of water is added, the mixture will still burn, 
leaving a residue of water. Continued addi- 
tion of water, however, makes an alcohol- 
water mixture impossible to ignite, and the 
ease with which alcohol will burn therefore 
vives a rough test of the amount of water it 
ontains. In earlier times, to test alcohol for 
vater, a small amount of gunpowder was 
noistened with the liquid and the alcohol was 
gnited. If the gunpowder burned, the alcohol 
vas considered of acceptable strength or 
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Some liquids shrink when 
mixed. You can show this 
by putting alcohol and 
water in a glass burette 


“proof.” If the alcohol contained too much 
water, the gunpowder would remain wet and 
would not be ignited by the burning liquid, 
which would then be rated “under proof.” 
Thus originated the name of “proof spirits” by 
which ethyl alcohol is sometimes designated. 

Names are important to keep straight in 
the alcohol family, by the way, since many 
different kinds of alcohol are known to chem- 
ists, and a single kind may masquerade un- 
der several different labels. Ethyl alcohol, 
grain alcohol, and proof spirits mean the 
same. As usually manufactured, ethyl alcohol 
varies in purity between ninety-four and 
ninety-six percent, the rest being water. ‘‘Ab- 
solute alcohol” is 100 percent alcohol; it is 
made by treating ninety-six-percent alcohol 
with dry lime and then distilling the product, 
which is carefully protected from the mois- 
ture of the air. 

Methyl or wood alcohol, which has the ad- 
ditional alias of “Columbian spirits,” is a dif- 
ferent chemical compound from ethyl alcohol. 
Hence it has a different set of properties, in- 
cluding its poisonous nature. 

Still other distinct compounds bearing the 
name of alcohol include amyl alcohol, propyl 
alcohol, butyl al- (Continued on page 250) 
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Spines, hairs, or scales 
found on some leaves 
can be scraped off with 
a safety razor for mi- 
croscopic study. Below, 
a leaf put on a slide 
under strong light. At 
left, underside of a be- 
gonia leaf as viewed 
in this simple manner 


MORTON C. 
WALLING 


HE leaf of almost any 
outdoor or house plant 
can provide no end of fun 
for the owner of a com- 
pound microscope, and it is one 
of the easiest objects to pro- 
cure and to handle during ob- 
servation. Here, again, as in 
so many by ways of nature, you 
can see evidences of an amaz- 
ing ingenuity, and find proof 
that some of man’s “newest” 
inventions really are ages old. 

A typical leaf is made up of 
three parts: the colorless veins 
that form the framework or 
skeleton; the chlorenchyma, or 
collection of green cells, that 
make up the bulk of the leaf; 
and the epidermis that forms a 
protective coating for the veins 
and chlorenchyma. 

Briefly, the veins, which are 
similar in structure to the 
stems of the same plant, con- 
sist of angular cells arranged 
in three groups consisting of 
first, the sieve tubes and cells 
associated with them, which 
carry proteins manufactured 
in the leaf back to the stem of 
the plant; second, the bundle 
sheath encircling the other 
parts of the vein, whose cells 
carry sugar from the leaf back 
to the plant stem; and third, 
the ducts which form the wa- 
ter system of the leaf, carry- 
ing the fluid from the plant 
stem to the various parts of 
the leaf structure. 

With “your microscope, you 
can explore with ease the veins 
of almost any leaf that is not 
extremely thick, simply by 
placing the specimen on a glass 
slide and directing a strong 
light through it with the sub- 
stage mirror. The veins form 
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a Leaf 


an irregular, colorless network through 
the field of green. (In some leaves 
color is visible in the veins, but gener- 
ally they are colorless.) For a cross- 
sectional view showing the bundles of 
cells forming the veins, slice a leaf 
crosswise into very thin sections with 
a razor, using a piece of blotter or 
sheet of cork for a chopping block. 
Mount the sections in water under a 
cover glass for observation. If you 
want to remove the green coloring 
matter from a whole leat or sections, 
thus making the cells more nearly 
transparent, soak the specimen in 
warm alcohol. 

The chlorenchyma is composed of 
transparent-walled cells most easily 
distinguished by the presence of disk- 
shaped chlorophyll grains, bright 
green in color. Present also in the 
cells of the chlorenchyma is the proto- 
plasm, a gelatinlike part of the cell in 
which life reposes, and a quantity of 
sap, which is essentially water con- 
taining sugar in solution. This sap 
usually is under considerable pressure 
within the cells, as you can determine 
by making razor cuts across some of 
the more watery-looking leaves. 

Under the microscope, the most 
prominent part of the chlorenchyma 
is, of course, the collection of chloro- 
phyll disks. These are highly impor- 
tant bits of matter to the leaf, for 
they make possible, in a way that in 
some respects is still a mystery, the 
transformation of water, carbon di- 
oxide, and sunlight into starch and 
sugar that the plant can use for food, 
iccompanied by a release of oxygen. 
‘his process is called photosynthesis. 

The third portion of the leaf, the 
‘pidermis, is in many ways the most 
nteresting to the amateur microsco- 
pist. Among the reasons is the fact 
that it contains the stomata and any 
hairs, spines, or scales that may be 
present. It is also just about the 

asiest part to prepare for microscopic 
examination. 

Structurally, the epidermis is made 
ip of a single layer of colorless cells 
that are waterproofed with a sub- 
stance called cutin. Thus the familiar 
leaf was manufacturing, millions of 
years ago, a transparent, waterproof, 
cellulose-film wrapping material with 
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SEEN THROUGH YOUR 


MICROSCOPE 


By folding a leaf 
sharply, as seen 
below, hairs and 
spines are thrown 
into sharp relief. 
The photomicro- 
graph at right 
shows spines on 
a hollyhock leaf 


Epidermis being 
peeled from an 
iris leaf. Left, 
begonia-leaf epi- 
dermis as seen 
through the mi- 
croscope, show- 
ing stomata and 
their guard cells 




















Cross s 


is seen 


of the 


which to protect its precious insides. Today, 
you can purchase man-made cellulose film in 
sheet form, for wrapping cakes, candies, and 
Christmas packages. It is fairly new among 
modern industrial products, but the leaf was 
making virtually the same thing long before 
the human race cared about wrapping any- 
thing. 

Because the epidermis of a leaf is a tight 
and waterproof wrapper, and because it is 
necessary for the leaf to take in and dis- 
charge carbon dioxide and oxygen, the epi- 
dermis is pierced by numerous tiny valves 
called stomata. Usually these occur on the 
underside of the leaf, where they won’t be- 
come clogged by rain water. 

With your microscope set at about 200 
diameters, you can observe the stomata on 
most leaves, particularly those of the com- 
mon maple-leaf begonia, Wandering-Jew 
vine, and iris. Of these the begonia is per- 
haps the best, for its stomata stand out with 
startling clarity, when illumination is right. 
Simply place the leaf upside down on a 


AMONG THE COMMONEST AND MOST 
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thick leaf are made 
by slicing it with a 
razor. Such a section 


The dark mass is one 





microscope slide and focus on 
the bottom epidermal layer 
(which is now uppermost) 
while it is illuminated by a 
strong light coming through 
the leaf from the substage 
mirror. For a better view of 
the stomata, peel the epider- 
mis from the leaf with the aid 
of tweezers and a_ sharp 
scalpel, and spread it out on a 
slide, in a drop of water, with 
a cover glass to hold it flat. 
You will find it easier to peel 
the epidermis from some 
leaves than others. 

The stomata you will see 
scattered fairly regularly over 
the leaf surface will appear 
somewhat like tiny grains of 
wheat. Essentially, each con- 
sists of aslitlike opening flanked 
by two guard cells that, to- 
gether, are oval or circular in 
shape. You may be able to 
observe that some of the slits 
are practically closed, while 
others are open wide, some- 
times being almost circular in 
form. The two guard cells 
control the opening and closing 
of the slit, and thus regulate 
the passage of gases, including water vapor, 
through the epidermis. If the stomata were 
open all the time, too much water might be 
lost. Again, it would not be necessary to keep 
them open at night, when the leaf cannot man- 
ufacture food because there is no sunlight. 

To make food, a leaf requires carbon di- 
oxide from the air. But this gas cannot pene- 
trate the epidermis, except through the sto- 
mata. Likewise, oxygen resulting from the 
food-manufacturing process cannot escape ex- 
cept through the stomata. The chlorenchyma, 
where the food-making activity is centered, is 
at all times saturated with water, except in a 
dead leaf. When the stomata are open, some 
of this water naturally escapes. 


ections of any 





at the left. 


leaf's veins 


OTANISTS have decided that the guard 
cells open and close the stomata slits in ac- 
cordance with the amount of water affecting 
them. Thus, when there is an abundance of 
moisture, the guard-cell walls stretch and the 
slits open. When there is little moisture in the 
cells, the walls become taut, and draw the slits 
to a close. Thus, automatically, loss of too 
much water is prevented. 
There is another clever mechanism for help- 


ACCESSIBLE OF MICROSCOPE SUBJECTS, 


LEAVES REVEAL TO YOUR MAGIC LENSES AMAZING SECRETS OF PLANT LIFE 
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manufacture grape sugar 
or dextroglucose, under 
the stimulus of sunlight. 
By the process of osmo- 
sis, a solution of grape 
sugar draws water to it- 
self from surrounding 
sources when contained 
in a membrane-walled 
vessel. Thus the guard 
cells, when sunlight is 
affecting them, manu- 
facture sugar, which 
helps to draw water into 
them from surrounding, 
sugarless cells. This in- 
crease in water causes 
the stomata slits to open, 
admitting carbon dioxide 
so photosynthesis can 
proceed in the chloren- 
chyma. 

Hairs, spines, and 
scales are easy to ob- 
serve on the leaves that 
possess them. The hol- 
lyhock has a spined leaf. 
At 100 diameters or so, 
you can observe the nu- 
merous tufts of glasslike 
spines covering both 
sides of the leaf. There 
usually are six or seven 
in each group, arranged 
generally in a circle, all 
pointing outward from 
the leaf at an angle. 
These spines occur abun- 
dantly along the veins. 
A great many other 
leaves have similar spines 
or hairs. The upper sur- 
face of a begonia leaf 
usually has several hairs, 
each composed of a num- 
ber of cells tied in with 
the rest of the epidermis 
n a clever manner. 

Such spines and hairs 
ften give the leaf a 
rough appearance and 
eeling when present in 
onsiderable numbers. 
‘herefore, to find them, 
elect leaves having those 
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ing control the opening and closing of the sto- 
Peel a layer of epidermis from the 
underside of a begonia, iris, or other leaf, and 
examine it carefully at 200 or more diameters. 
You will discover that the guard cells contain 
green disks of chlorophyll, but that. the sur- 
rounding cells are colorless. 
cells, like those in the chlorenchyma, have 
the power of photosynthesis— 


Thus the guard 


the ability to 


characteristics. In extreme cases of develop- 
ment, such as the cactus and thistle, epidermal 
spines are prominent and effective implements 
of protection. They also definitely affect the 
appearance of the leaf, as in the case of a 
dark-blue or black pansy petal. Yes, a petal 
is essentially a leaf! 

Under your microscope, you will see that 
a pansy petal of (Continued on page 252) 











How To Make Durable Liquid Mounts 


PECIMENS mount- 
S ed in glycerin or 
other liquids will last 
for years if carefully 
stored and handled, 
but they are easily 
damaged. To make a 
liquid mount that will 
stand hard usage, fol- 
low the method il- 
lustrated in the 
accompanying photo- 
graphs. The metal 
piece can be from %” 
to 1” wide, and from 
1” to 3” long. An easy 
way to cut the hole is 
with a_ carpenter’s 
spur bit. Cemented to 
the slide, the metal 
plate forms a protec- 
tive cell in which the 
specimen is placed in 
the liquid. The cover 
glass fits snugly in 
the hole, and the cell 
is sealed with asphalt 
varnish, shellac, or 
other suitable ma- 
terial, applied by hand 
or with a cell-spinning 
wheel as shown. 


NEGLUE iy AS METAL 
SHELLAC - PLATE 


{"« 3 oBuecT GLYCERIN OR 
GLASS SLIDE ~ COT HER WQuiD MEDIUM 
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Cut a rectangle from a sheet of alumi- 
num, and make a hole in it slightly 
larger than the cover glass to be used 


Cement the metal to a slide with warm 
shellac or with marine glue, a tarlike 
material that is heated to make it set 








’ Arrange the specimen in glycer- 
in, put on the cover glass, and 
ring the cell. At left, the job 
is compared with a regular cell 
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New Ideas 


FOR 


Motorists 







































Airplane Dope Holds 
Car-Top Patch 


TO MAKE a muslin patch on a car top 
stick tighter, make a fringe around the 
edge of the patch before applying it. 
Pulling away the threads one by one 
accomplishes this, as shown at the right. 
Clean the area around the leak and 
apply a coat of airplane-wing dope. How the frayed patch is applied. The fringe, seen in the 
Then lay the patch on the area, and inset, lies flat and anchors the patch tightly in place 
make a second application of the dope. 


W.R. a Parts Tray and Tool Rack 
= Made from Old Tire 


IT TAKES about five minutes with a hack 
saw and knife to cut away enough of an old 
tire casing to make the handy parts tray and 
tool holder depicted below, for use during car F 
repairs. Lay the tire flat and saw halfway 
through it at points about opposite to each 
other. With a knife, then cut halfway around 
the center of the tread. Drill holes for tools 
in the section of the tire that is not cut 
away. The accessory will be found particu- 
larly useful for repair jobs close to the floor, 
especially those that require the user to 
work under the car.—A.H.W. 





Handy Repair Table Aids 
Motor-Overhaul Jobs 


TO MAKE it easy to keep track of each pis- 
ton, connecting rod, and pair of valves dur- 
ing an engine overhaul, I built the table shown 
above. It is high enough to keep the longest 
connecting rods off the floor, and the groups 
of three holes in the top allow for inserting 
the rods and valve stems in sets in the order 
corresponding to that in which they came 
from the motor—E.H. 


Sun Visor Directs Breeze 


ON UNUSUALLY warm autumn days, the 
summer-time trick of lowering a car’s sun 
visor slightly to deflect the breeze coming 
through the open windshield onto the face, is | When working under a car, the motorist can keep the 
a boon to the perspiring motorist.—D.V.S. handy tray near at hand. It is made of an old tire 
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More Powerful, Easier Riding, 
Smarter Looking Than Ever! 
































ERE’S first news of the great 1939 Harley- 

Davidson motorcycles—packing great thrills 
for the red-blooded, sports-loving, outdoor en- 
thusiast. Improved motor performance — sstill 
lower upkeep—super-streamlined design—classy 
appearance — striking new color combinations — 
and many other outstanding features and refine- 
ments. A “mount” that opens up a whole new 
world of fun and excitement in that greatest of 
outdoor sports — motorcycling. Be one of the 
first to ride a new 1939 Harley-Davidson — have 
lots of good times — see the sights — make new 
friends — go on jaunts with other happy riders. 
Go in for gypsy tours — hillclimbs — reliability 
runs and other thrilling events that provide more 
real pleasure than you ever dreamed possible. 








See the new 1939 models at the Harley-Davidson 
dealer. Swing into the saddle for a free ride — ask 
about his Easy Pay Plans—and send in the coupon NOW! 


HARLEY-DAVIDSON MOTOR COMPANY 
Dept. PS-1138, Milwaukee, Wisconsin 





SEND COUPON NOW 


FOR CATALOG OF NEW 1939 MODELS 
wer HARLEY-DAVIDSON MOTOR COMPANY 
Dept. PS-1138. Milwaukee, Wi 
Send illustrated literature and FREE copy 
f The Enthusiast, motoreyveling magazine 


Stam] nclosed to cover c¢ of mailing 


“eau ee wl 


Addres 
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REPLACE SPARK PLUG WIRES | 
rn Hoe Se 
[EVERY 10,000 TO 15,000 MILES? < 


You bet! gz 


+ ®. 











AND MAKE SURE 
YOU GET 


PACKARD | 
440! 






@ “Sure, I know 
it’s better to replace 
worn-out wires — I’ve 
proved it on my own car. 
And every customer who comes into our shop for atune- 
up gets new Packard Four-Forty, if his old cables are 
hardened or oil-soaked—as they usually are! 


“I’ve worked over motors for a long time, putting 
them in shape for long summer trips, tuning them up 
for winter driving, and improving their performance 
and economy of operation. And I know that nothing 
else I do to a motor will put it in A-1 shape if the spark 
plug wires are wasting juice—causing cross-firing and 
fouling spark plugs. 

“I insist on Packard Four-Forty because it’s the first 
cable I ever saw that can ‘take’ the heat under that 
hood in hot weather . . . remain flexible and crack-free 
under the cold of winter months . . . and still with- 
stand the effects of corona, age, oil and abrasion after 
miles of high-speed driving. 

“I needn't go into all the details about Packard Four- 
Forty’s secret-formula inorganic sheath—just take my 
word for it. I know what I’m talking about—and 
you'll agree with me, after you see how much better 


your car runs with a new set of Packard Four-Forty! 
Packard Four-Forty Ignition Cable Sets for any car are avail- 
able at most service stations. Install a set NOW. The cost is 
low and you'll benefit by faster pick-up, more power and 
lower gasoline bills. Packard Electric Division, General Motors 


Corporation, Warren, Ohio. 


#56.U.S. PAT OFF. 












THE STANDARD WIRING EQUIPMENT 
OF THE AUTOMOTIVE INDUSTRY 




















Timely Aids for Motorists 






SLIDE HANDLE /%, — 
TO RIGHT _ = 
TO PULL = 

IN MIRROR 





Extension Mirror Helps 
in Parking Big Truck 











Enjoy 
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DRIVERS of large trucks or trailers will find 
the extending rear-view mirror shown above 
an aid when backing or parking. The mirror 
is attached to an extension rod that passes 
through a hole in the windshield frame. Ordi- 
narily, the mirror is set in normal driving po- 
sition close to the truck body. For backing, the 
handle on the inside end of the rod is pushed 
to the left as far as it will go to extend the 
mirror for better vision of a loading plat- 
form or the curb,—A.H.W, 


Notebook Binder Fastens 
Ignition Wires in Place 


How the back 
of loose-leaf 
notebook holds 
ignition wires 






TO SIMPLIFY inspection and removal of the 
distributor-to-plug ignition wires in my car, ! 
replaced the conventional metal-tube holder 
with the spring back and rings of an inexpel- 
sive loose-leaf notebook. After removing the 
covers from the metal unit, it is an easy mat- 
ter to clamp it to one of the radiator stay 
rods. Bunch the ignition wires, insert them 
in the open rings, and snap the rings shut 
to hold them securely in place, as showl 
in the illustration above.—W.H. 
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's |Enjoy the sense of security this 


-1A New Battery 
THAT LASTS 68°/ 0 LONGER! 


There’s something new in automobile batteries! 


It’s called the Willard “H-R”—and was devel- 
oped by the country’s leading battery engineers 
after a 9 year survey of how batteries perform 
under all kinds of driving conditions. 

The “H-R” will do all the things you’d 
expect a good battery to do—and the actual 
records of 78,000 batteries prove that it will 
keep on doing them 68% longer than the 
S average of competing brands! 





Installed in your car, this new “Power-House” 
battery means more safety for you and your 
family, quicker starts for your car and longer 


{1 find life from your battery. 
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“Power-House” can give you 
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Here’s Why the “H-R” Lasts 68% Longer 
This amazing performance is due to new 
developments, exclusive with Willard. Most 
important single feature is the new Willard 
Thread Rubber Insulator. Inserted between the 
plaies of the ““H-R”, these Thread Rubber In- 
Sulators not only increase the battery’s life— 














but protect you against the sudden failures so 
often caused by “shorts” or buckled plates. 


Expensive ? No,—the“H-R” costs no more than 
any good battery, and its extra months of life 
make it cost less to own. You'll be safer, and 
you ll save money, if you replace your present 
battery with a Willard “H-R” now. 





g the 

nat- WILLARD STORAGE BATTERY COMPANY e Cleveland « Dallas + Los Angeles * Toronto 
stay 

them The WILLARD 
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THIS MAY UPSET 
ALL YOUR IDEAS 
Ale Take 


HIS anti-freeze story is contrary to long- 

established beliefs. Scientific tests prove 
that *‘Zerone’’ makes a perfect mixture with 
water and that you lose little or none by evap- 
oration or separation. Radiator losses are due 
mainly to mechanical causes—leaks, sudden 
stops, etc. Where there is boiling, the losses 
are of the whole solution—‘‘Zerone”’ and wa- 
ter—and such losses are in about the same 
proportions as the original protection. 

First, use *‘Zerone’’ in accordance with di- 
rections on can or protection chart. Second, 
never assume that it’s the water only, or 
**Zerone’’ only, that has been lost when your 
cooling solution is low. Check strength of the 
solution, and replace the indicated combina- 
tion of ‘‘Zerone’’ and water, or you may have 
too much protection or too little. 

The materials from 
which ‘*‘Zerone’’ is 
made are so effective 
you need less for pro- 
tection. Replacements, 
if any, cost you little. 
Remember, ‘‘Zerone”’ 
is only $1.00 a gallon 
($1.20 west of the Rock- 
ies). Du Pont, **Zerone”’ 
Division, Wilmington, 
Delaware. 






























OU PONT 





ONLY *1 A GALLON 


ZERONE 


Anti-Rust ANTI-FREEZE 


Please 
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Hand Clamp Straightens 
Damaged Grille Rods 


Turning the lev- 
er nut pulls a 
bent grille rod 
back into shape 





You can straighten bent radiator-grille rods 
neatly with the homemade device pictured 
above. Two pieces of 1”-by-2” wood about a 
foot long are fastened together at the ends 
against 14” spacers. Hollow out one side of the 
unit in a curve slightly deeper than that of 
the undamaged grille. Fit a hook-shaped bolt 
in the slot with a washer and lever nut as 
shown. The hook grips the bent rod so that 
turning the nut pulls the rod back into shape. 
Each rod must be drawn a little beyond its 
proper position, which it will take when the 
device is removed.—A.W. 


Car’s Gearshift Lever 
Reveals Motor Troubles 


IF YOUR car is of the type that has its motor 
mounted in rubber, your gearshift lever can 
be used as a handy indicator of motor trou- 
bles. When your motor is idling smoothly, th« 
lever will vibrate evenly. The slightest miss 
or gallop in the engine, however, will cause it 
to jump sideways with every other revolu- 
tion of the motor.—B.E.G. 


Eraser Makes Holder for 
Carrying Spare Fuses 


SPARE fuses for your car are always a wise 
precaution, but they are apt to get broken be 
fore you need them. A safe way to carry then 
is in a five-cent eraser, as shown. Drill holes 
a little smaller than the diameter of the fuse 
through the eraser 
and cut slits through - 
to each hole. The 
fuses then can be in- 
serted or removed oD 
easily, and they are ~~ 
safe from damage / 
until needed for re- 
placements.—R.T. 
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SPARK PLUGS 
NEED CLEANING 
"s Too/ 
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«| DIRTY SPARK PLUGS WASTE GAS 





he 
In 4,000 miles, the lower end of aspark plug becomes 
AC Spark Plugs heavily crusted with oxide coating, soot, and carbon. 
. When hot, this crust is a good electrical conductor. 
for every kind of High engine compression, found in all modern cars, 
or service presents stiff resistance to the passage of an electrical 
an 


spark. Consequently, the current which normally 
jumps the gap between the spark plug electrodes— 
thus producing the spark which ignites the fuel — 
takes any easier way which exists to the “ground.” It 
follows the oxide coating when the spark plug is hot. 
This condition is aggravated when engine compres- 
sion is raised—as on hard pulls or at high speeds. 


u AC Quality Spark Plug types 
are approved by the engi- 
neers who design the en- 
u- gines. So, the type specified 
for your engine is sure to give 
you complete satisfaction. 





Every time that a spark plug fails to fire, the fuel in 
the combustion chamber is wasted—and engine power 
lost. This gas waste can be as high as one gallon in ten. 





The plug cleaning service which more 
than 70,000 Registered AC Cleaning 
Stations render is your easiest, surest, 
and cheapest way to prevent this gas 
waste and power loss. Have your plugs 
cleaned every 4,000 miles. 
The Quality Spark Plug LOOK FOR THIS SIGN > CLEANING STATION 


when you want your plugs cleaned 


AC SPARK PLUG DIVISION © General Motors Corporation 
FLINT, MICHIGAN 


de 
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Any type of light effect, including "shadowless," 
may be obtained with this four-lamp illuminator 


than life size (macrophotography), cor- 

rect lighting, which is of the utmost im- 
portance, can be obtained with an illuminator 
like that shown. 

Four lamps are mounted in a ring-shaped 
reflector, and the camera pointed through the 
ring at the object below. When all lamps are 
on, the lighting is what might be termed 
“shadowless” or without strong shadows. One 
lamp gives strong side lighting; two opposed 
lamps, cross lighting, and so on. To turn off 
the lamps, they are partially unscrewed, but 


Fe photographing small objects to larger 





Ring-shaped 


[lluminator 


FOR PHOTOGRAPHING 
SMALL OBJECTS 


individual toggle switches could be installed 
near cach lamp if desired. Raising or lowering 
the reflector changes the angle of the light. 

The construction is as illustrated. Where a 
greater height is required than that provided 
by the three legs, a clamp, marked B, is used 
for fastening the reflector to an upright post. 
In this way a small section of a large object 
can be illuminated. 

The porcelain candelabra sockets are held 
in place by small angle brackets. The lamps 
are standard S-6 type, 110 volts, 6 watts, clear. 
With brief time (Continued on page 232) 








~ PORCELAIN SOCKET 

















Uew Showing 
Lamp Prrangement 











Top view of opened 
illuminator showing 
wire channel. Above, 
view from the other 
side to show lamps 


Left, the two main 
parts; an assembly 
view from beneath; 
leg, clamp details 









FOR OTHER PHOTO ARTICLES, SEE PAGES 86-87, 140-141, 202-205. 
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KODAK PANATOMIC-X FILM 


Fineness of grain which goes far beyond 
that of Kodak Panatomic. Your enlarge- 
ments from miniature-camera negatives, al- 


though many times original negative size, 
will show no appreciable graininess. Star- 
tling brilliance and detail will be faithfully 
retained. And speed remains about the same 
as Panatomic. Special blue base guards 
against halation and light fog. 
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EXPOSURE NO. 828 ROLLS FOR KODAK BANTAMS...EASTMAN KODAK COMPANY ROCHESTER, N.Y. 




















3 NEW KODAK FILMS 


FOR MINIATURE CAMERAS 


HIGH SPEED 


KODAK SUPER-XX FILM 


About four times the speed of Kodak 
Panatomic, more than twice the speed 
of Kodak Super X. And with the 
added advantage of exceptionally fine 
grain. Enables swift miniature-camera 
lenses to handle fast-action daytime 
shots at maximum shutter speeds— 
get amazing indoor. pictures under 
adverse light conditions. The special 


blue base guards against halation and 
light fog. 





EXTRA FINE GRAIN 


ALL 3 FILMS NOW AVAILABLE IN I8- AND 36-EXPOSURE MAGAZINES FOR 35 MM CAMERAS AND IN 
8. 
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It’s more 





to get good Indoor Pictures 





HOW G-E MAZDA PHOTO LAMPS HELP YOU 





1. Plenty of light . . . like having a private sun for picture- 
taking. Three No. 2 G-E Photofloods and supersensitive 
film get snapshots indoors, even with a box camera. 

2. Brighter, whiter light of G-E MAZDA Photo lamps 
works with today’s film to give you clear, better pictures. 





3. Dozens of shots like these . . . with G-E MAZDA Photo- 
flood lamps; three times as many with the No. 2 as the No. 1. 
Get them at your drug or camera store. For clearer snap- 
shots and home movies, insist on photo lamps marked G-E. 





G-E MAZDA 
lejiejakele MEY (2g FOR ACTION 


ae use G-E MAZDA 
25¢ Photo flash lamps. 
Lust Each bulb gets 
one vivid picture. 
No. 10 . . 15¢c list. 


GENERAL@Q@ELECTRIC 


MAZDA PHOTO LAMPS 
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Shower-Curtain Hooks Hold 














Films While Drying 


AS BATHROOMS 
are comparatively 
free of dust, they 
provide an_ ideal 
place for drying 
films. Negative 
clamps similar to 
the one illustrated 
will fit perfectly in 
the shower curtain 
hooks. An addition- 
al clamp should be 
used at the bottom 
of each roll film to 
prevent curling.— 
JOSEPH A. KLOSTER. 





Neat, Durable Lens Cover 
Made from Bottle Cap 





A LENS cover for a small camera can be 
made from a hard-rubber or composition cap 
from a bottle. Select a cap slightly larger 
than the lens barrel and line it with moleskin 
to protect the lens. To insure a firm fit, an 
extra strip of the moleskin may be run 
across the bottom of the bottle cap and up 
the sides.—SIDNEY R. BAYNE. 


Ring-Shaped Illuminator 


(Continued from page 230) 


exposures, they give well-exposed negative 
on fine-grain or supersensitive panchromati 
film. Be sure to use well-dried wood for th 
rings and fasten them so that the grains run a 
right angles in order that no warping will 
take place later. 

The outside of the illuminator is given 
coat or two of dull black paint or lacque 
and the reflecting surfaces are coated witi 
aluminum paint.—A. H. HONEST. 
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. Rack for Retouching Tools 

THE pencils, knife, brushes, and other tools 
ised in retouching photographic negatives or 
spotting prints and enlargements may be held 
onveniently in a discarded pipe rack of the 
type illustrated.—R. DEWITT MILLER. 
Holding Half-Size Films 
in Cut-Film Sheaths 

e 

p 

n 

n 

n 

p 


PHOTOGRAPHERS who own cameras of the 
rger sizes may economize by using film of a 
aller size if the film sheath is indented as 
wn to keep the smaller film from slipping 
t of place. The ground glass and view finder 
e then marked to coincide with the film lo- 
tion. The film is sprung into the sheath, 
ther than slid in as usual. A 4” by 6” cam- 
i, used in this manner with the film cut in 
lf, provides a 3” by 4” negative. A 9 by 
l-cm. camera may be adapted to take stock- 
e 6.5 by 9-cm. film. Since film sheaths are 
v priced, it is feasible to have two sets, the 
e tra set being adapted in this manner to 
aller sizes.—R.O.L. 
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ARGUS ModelA 
—S5 inches long— 
weight only 14 
oz.—fast f:4.5 tri- 
ple Anastigmat 
color - corrected 
lens; 1/25 to 
1/200 sec. shut- 
ter speeds; 2-po- 
sition simplified 
focusing. (Model 
AF, with preci- 
sion-focusing 
mount—$15.00.) 
Clear enlarge- 
mentsupto8x10. 


HOBBY 


FOR A LIFETIME OF 


PROFIT and FUN 


WITH LOW-COST 


ee at 


@ You can make this hobby a most profitable one 
by selling your pictures to magazines and news- 
papers—thousands of which pay attractive prices 
for unusual shots. 

This new kind of photography—more thrilling, 
enjoyable,entertaining than ever known before— 
is now rapidly becoming all America’s hobby. 
With the low-priced, low-cost, precision ARGUS 
Speed Camera, you take action shots, unposed 
groups, portraits, indoox scenes, night stage shots 
—all the pictures you like in black and white or 
full natural color—on inexpensive 35 mm movie 
film—18 or 36 exposures to a single loading. 

Start today on this constructive, educational 
hobby. ARGUS offers 35 additional low-cost 
accessories, opening up for you the whole fasci- 
nating realm of miniature photography. 









ARGUS Model C—precision speed camera, 
offers many features formerly available only 
on cameras costing several times its price: 
fast {:3.5 ‘‘Cintar’ color-corrected Anas- 
tigmat lens (Interchangeable); 
1, S5to1/300 sec. behind- 
the-lens shutter; 
continuous heli- 
cal focusing, 3'2 
feet to infinity; 
built-in range 
finder. Uses 35 
mm movie film. 
Perfect enlarge- 
ments up to 1l 
x 14 or greater. 


ee ee ae —— eee ee 


MAIL THIS COUPON TO... 
INTERNATIONAL RESEARCH CORP. 
241 Fourth Street, Ann Arbor, Mich. 


Gentlemen: 

Please send me FREE your new illustrated catalog 
showing the complete line of ARGUS Speed Cameras 
and 35 ARGUS Accessories. Also send me name of 
the ARGUS dealer nearest me. 

Name 


Address 
Cit State 
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PROFESSIONAL PHOTOGRAPHERS 


DON'T GUESS «::::? 





Can’t risk poor exposures or wasted film in pro- 
fessional work...so professional photographers 
everywhere use the WESTON Exposure Meter. 
So do wise amateurs who have found this the sure 
way to insure perfect exposures, every shot. The 
WESTON is compact, inexpensive, and easy-to- 
use. Simply point it at the subject, and it tells 
exactly how to set your camera. Makes each shot 
certain ...indoors or out, and with any camera 
or film. See the WESTON 
at dealer’s, or send coupon 
for literature. 


WESTON 





Exposure Meter 


Weston Electrical Instrument Corporation, 
622 Frelinghuysen Ave., Newark, N. J. 


‘Send full information on the WESTON Junior. 


ee 





Address__ 





City a _ State 











FOR HIS : 
BOOK OF 
BARGAINS 


ORDER FROM THIS LIST OF 
' BASS GUARANTEED BARGAINS 


o Detective, right angle — 








Zt Te ar F':4 let V.P. filn 
Ne is $100 $32. 30 
@ Reflecta, twin ler reflex, F:3.5 Trio 
| Compur hutter $37.50 
@ Axufa f " pack ingle exter sion 
und gla anastigmat Ft 
.PlA. and 3. holders 815.78 
@ Voigtlander Superb Reflex, Skopar F:3.5 Compur 
ter $5 3 50 
@ Candid Midget, F:4 Wirgin len Vario shutter $19.50 
Write Dept. PS 
BASS CAMERA COMPANY 
179 W. Madison St. Chicago, Ill. 











WHEN a _ photo- 
graphic fixing bath 
commences to lose 
its acidity, it can be 
made to serve longer 
in an emergency by 
adding a few drops 
of acetic acid each 
time it is used. This 
expedient is particu- 
larly useful when 
there is no space or 
facilities for using a 
separate acid short- 
stop bath.—K.M. 


Acetic Acid Prolongs Life 
of Old Fixing Bath 





Pendulum Marks Seconds 
for Time Exposures 





FoR time expo- 
sures, an accurate 
way to count seconds 
is with the aid of a 
pendulum made by 
hanging a small 
weight by a string 
from the tripod. Cut 
the string by experi- 
ment just long 
enough so that one 
second is required 
for the weight to 
complete a swing 
back and forth. 


Eraser on Stirring Rod 
Crushes Chemicals 


A PENNY eraser of 
the type that slips over 
the end of a pencil will 
aid in crushing photo- 
graphic chemicals and 
other chemicals if 
placed on the end of a 
piece of glass tubing as 
shown. Since erasers of 
this kind may be ob- 
tained in assorted col- 


ors, it is easy to iden-. 


tify stirring rods for use 
in different solutions. 


SUBSCRIBERS are requested to notify us of 


change of address four 


weeks in advance of 


the next publication date. Please be sure to 
give both old and new address. 
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‘COLOR PHOTOGRAPHS | 


ON 
PAPER 


FOR THE 
Amateur 


1 2 AMAZING FEATURES 
OF THE LEROCHROME CAMERA! 


« for every amateur to own one 











3° to operate Costs but 15c per shot.) 

3 as it produces color prints on PAPER, 
a for the most exacting person 

5s. for anyone to operate. 

6. or action shots. 

7. to catch all the colors of the rainbow 

8. to carry and hold with ease 

9. to stand any elements of weather 
10. to record all the colors in the wings of a 

butterfly 
2. REGISTER Enquan «+e. to enlarge from 2‘, x3 to 11x14 inches 
- SCOPE ENOUGH..... e - for Studios, Fashions, Commercial shots 





Travelogues 


ar 
he LEROCHROME camera is the invention of AdrianLeRoy 


FREE LERO DENSITOMETER! 


LERO DENSITOMETER, which accompanies each LEROCHROME 
nera at no additional! cost, controls each and every step from the snap of 
e camera down to the finished print Complete instructions with each 
ROCHROME camera. The LEROCHROME camera is compact, of one 

e aluminum, finished in a rich chocolate brown crackle, with chromium 
ngs, comes in a handsome plush-lined case with or without lens. 
e.. . $168.00 up 


Send For Free Color-Illustrated Booklet PSX 


INTERNATIONAL RESEARCH LABORATORIES 
L 228 7th Ave. (Est. 1924) New York, N.Y. 

















Our Fall ““CARNIVAL OF CAMERAS’”’ 
offers you outstanding values in cameras, 
equipment enses and supplies Prices 
are non-competitive Liberal trade-in al- 
owance Money back guarantee 

*C. Ax NIVAL OF 
RAS atalog Now ready! 
18 E. 42nd St. 136 W. 32nd St. 
Dept. E-9 New York, N. Y. 


CAMERA BOOK 
(GIF REE: 


Explains latest inventions, methods of Photography 
r and Home Movie Making, for fun and profits. Offers 

ls of amazing money 

Films 


Send for new 
CAME! 











-saving Bargains in still and movie Cameras, 
Used equipment accepted in trade. Satisfaction 


WRITE FOR FREE BARGAIN BOOK! 
230 § s. . Wabash, Dept. S- it, Chicago, 








Central Camera Co., A. 

























U. S_ 









CAMERA CATALOG 


[Here’s the “value book” of the 
ar! A sure guide to savings in 

e erything you need for photog- 
t phy. Cameras, films, supplies, 
cessories. All famous makes, 
bargain priced. Read the 

w ole thrilling story. Send for 
your copy of Catalog No. 
72-9L8 today. It’s FREE. 


DLESALE RADIO SERVICE CO., INC. 


SIXTH AVENUE . NEW YORK, N. Y. 
NOVEMBER, 1938 






































New! 


MINIATURE 


SPEED 
GRAPHIE 
2'/4 x 3% Size 


LTHOUGH 36% ay oo than the next larger Speed Graphic 





camera size, this brand new 24 x 3Y4 camera has Speed 
Graphic versatility plus. ‘Look at these advanced teatures 
interchangeable lenses; double extension bellows; 24 focal 


plane shutter speeds; built-in phi toflash synchronization ; ris- 


ing and falling front; dual finders; dual focusing pinions ; 

helical racks; all metal bed: ground glass focusing; satin 

chrome trim. A ‘‘natural’’ for close-ups, action shots, scenics, 

pictorial studies and all-around finer ‘‘snap-shooting night 

or day. Other Speed Graphic sizes: 3% x 44, 4.x 5 and 5 x 

bREE Send for our free folder on the new Miniature 
Speed Graphic and free catalog of Graflex and 

Speed Graphic American-made, Prize-Winning 

Cameras and Accessories. Paste coupon—or write 

your request—on penny post card if you wish. 

Folmer Graflex Corporation, Dept. PS-19, Roch 


ester, N. Y., U. S. 





FOLMER GRAFLEX C og ge egy 
DEPT. PS-19, ROCHESTER, N.Y., U.S.A 








Please send me your free folder n the new Miniature Speed 
Graphic and free catalog of Graflex and Speed Graphic American- 
made, Prize-Winning Cameras and Accessories 

NAME 

ADDRESS 

City STATE 








NOW 


You Can Take 
BETTER 
PICTURES 


THE G-E exposure meter has the extra sensitivity 
that enables you to get better pictures in the 
dimmest corners or on the brightest days. 


The G-E meter is sharply directional. The hood 
admits only the light from the scene. It gives you 
the correct camera setting. And all these G-E meters 
read alike—they’re accurate. That’s another as- 
surance that your pictures will be right 


GRAFLEX Pixéze- Winning CAMERAS 





Your photo dealer will be glad to explain why sen- 
sitivity, directional effect, and accuracy are essen- 
tials for a complete exposure meter. The’ G-E 
exposure meter has all three—at $19.50. If you 
want better pictures, ask about it today. Send 
coupon for literature. 


GENERAL @ ELECTRIC 


° Schenectady, | ae 2 









General Electric, Dept. 61-201 








Name 


Address 


430-117D2 































TO THE FINAL STEP 


DELCO BATTERIES 


ARE CHECKED FOR HIGH QUALITY 



















On this mammoth charg- 
ing floor, 25,000 Delco 
batteries are charged at 
one time. 


° ° ° 
Just before shipment, all 
three cells of each bat- 
tery are checked for volt- 
age and re-checked for 
gravity. 

If you were to follow a Delco battery through 
its various steps of manufacture in one of the 
Delco-Remy battery plants, you would finally 
come to the mammoth charging floor. Here, 
thousands of batteries will be receiving a 
48-hour charge before being shipped. From 
the charging floor, each Delco battery must 
pass through a final inspection test to deter- 
mine that it is fully charged and functioning 
properly. Each cell of each battery is tested 
separately, as any imperfections in material 
or workmanship will show in a lowered volt- 
age in the defective cell, Even a minute vari- 
ation in cell voltage is suffi- 
cient to prevent the battery 
from being passed. This is 
the final factory test to assure 
the uniform high quality of 
Delco batteries. 





Delco battery sales and service require- 
ments are available at United Motors 
Service Stations and Delco battery 
dealers everywhere. 


5 , SD 
IDeale®e (é HH 
Dale af Coit 
ANDERSON, INDIANA 
World's Largest Manufacturer of Automotive Electrical Equipment 
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BLUEPRINTS 


for Making 


CHRISTMAS PRESENTS 


EGIN now to plan those Christmas pres- 
B ents you intend to make yourself. To 
assist you, POPULAR SCIENCE MONTHLY offers 
blueprints for making a wide variety of 
projects, including attractive pieces of fur- 
niture, beautiful ship and coach models, 
toys, radio sets, and miscellaneous items 
Some suggestions are given below. If you do 
not see what you want, send a stamped, self- 
addressed envelope for our complete list. 


rea BOATS 
“ Combination Boat, 15’ long, for sail, 
outboard motor, or oars, 131-132- 
133-R 1.00 
Folding Duck Boat, 13’ long, 170-R 
High-Speed Boat for Small Outboard Motors, 7'11” 





long. 257-R 
Midget Boat or Pram, 9’ long, for oars, sail, or 
outboard motor, 339-R 00 


Motorboat-Rowboat, 16’ long, with decked hull, for 
use with outboard or inboard drives and oars, 


149-R 50 
Sectional Rowboat, 9’ 8” long; can be used with 
small outboard, 340-341-R 75 


Utility Rowboat, 13’ long; can also be sailed or 
driven by outboard motor, 224-R 


FURNITURE 


Colonial Writing Desk, Governor Win- 
throp style, 3'6” high and 3’8” long, 21 .2 
Combination Bench and Tilt-Top Table, 





(no turning), 11 2 

End Table, American Empire, 241A By 
Flower Stand (381,” high) and Novel Modern 

Lamp, 317A - =a 
Gate-Leg Table, 3'6” diameter, circular top with 

leaves up (no turning), 24 By 


Kitchen Table Cabinet, 27” by 48” top, has folding 
seat (no turning), 27 2 

Magazine Rack and Wooden Wastebasket to Match, 
296A 

Modernistic Stand (243,” high) and Bookcase 
(70%" high), 88 

Sewing Cabinet of 1812, 178A 

Small Early Colonial Pine Chest, 32” long, 21” 
deep, 24” high, 308A 

(Continued on page 238) 
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“How about 
another helping 
of that good 


VEWED 
tobacco!” 








Dy 4 


. 2 , 





2. 


—the MILDNESS 
of fine old 
Kentucky Burley 
aged in wood 


—the FLAVOR 


of pure maple 
sugar for extra 








7) tf, . be §7 b . 0 good taste 
- f { afk c/o bart Velvet packs easy in a pipe 
Pyright 1938, j »¢ 10 Rolls smooth in a cigarette 
—_Z_" p— c Draws right in both 
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NEW SPEEDY WAX 


MADE BY DU PONT 


WAXES CARS IN HALF THE TIME 








IT CLEANS AS IT WAXES 


Who SayS automobile 
waxing is a tough job? 
Not the man who has 
tried the new Du Pont 
Speedy Wax (liquid). 


Heknows it waxescars 


in half the time, because it cuts out the prelim- 
inary Cleaning operation. Speedy Wax cleans 
as it waxes! And it gives beauty and protection 
to your car finish! It’s easy! And it’s quick! 
SAMPLE FOR YOU. Send Gc for postage, and get 
a sample can of Speedy Wax—enough for fenders 


and hood. (Offer good in U 
Du Pont, Dept. 


= 


DU PONT POLISH 


S. only.) Write 


PS-6, Wilmington, Delaware. 


Made by Du Pont, makers 
of No. 7 Duco Polish 


Du Pont No. 7 Polish, the world’s 
most popular auto polish, has now 


been made even bet- 
ter. Works faster and 
easier. | ry it! 















MONTHLY 








1 writing to 


Plans for Making Presents 


(Continued from page 236) 


Tavern Table and Scroll Mirror, 105 
Telephone Table and Stool, 18 
Tilt-Top Table, 20” by 24” top, 249A 
Upholstered Stool, 240A 


MISCELLANEOUTS 


Automatic Lighthouse Night Lamp and 
Pelican Design Sewing Kit, 255A.......... 
3ird and Animal Patterus, 56 

Electric Train, Horse, and Doll House, 14 











| Va 
TN wer mw Sal 









Vth 
OI 


mewn 
cr OT ON ON 


Four-Treadle Hand Loom, 268A-269A .75 
Nautical Porch Lamp and Hanging Wall Cabinet, 
280A 25 
Paddle-Wheel Magazine Rack, Ski Repairs, and 
Rack for Table-Tennis Paddles and Balls, 343A -20 
Perpetual Star Chart, 214 25 
Six Simple Block Puzzles, 65 .25 
Toy Lathe, Drill Press, Saw, and Jointer, 113 25 
Turned and Inlaid Buffet Set (bowl and pair of 
candletsicks), 307A 5 
Wood Mosaic Serving Tray and Novelty Wooden 
BE Ty TC ic sicccctenscccocscssntscnnsnensnntesnesnmntneneseinatan -25 
mm 4 MODELS 
' = Brig MALEK ADHEL, 20” hull, frame- 
€ and-piank or _ solid-hull construction, 
304-305-306-R 1.25 
Clipper Ship in a Bottle, 121-122 50 
Clipper Ship SOVEREIGN OF THE SEAS, 2014” 
hull, 51-52-53-R 1.00 
Cody Coach, 13” long, 144-145-146-R 1.00 
CONSTITUTION (‘‘Old Ironsides’’), 21” hull, 57- 
58-59-R 1.00 
Farragut’s Flagship HARTFORD, 331,” hull, 221- 
222-R 1.50 
MAYFLOWER, 24” long, 83-84-S5-R 1.00 
Miniature Coach and Covered Wagon, for decorat- 
ing boxes, 202-R .50 
New Bedford Whaleboat, with complete equipment 
14” long, 326-R 50 
Old Naval Gun, a six-pounder in battery; gun is 
7%” long: 9” by 11 " overall, 352 25 
Privateer SWALLOW, a Baltimore Clipper, 13” 
hull, 228-229-230-R 1.00 
Racing Yacht, 20” Marconi-rigged sailing model, 
i8-R 50 
Show Boat, Mississippi River type, 14” long, 263 25 
Trading Schooner, 1714” hull, 252-253 50 
U. S. Battleship TEXAS, 3’ hull, 197-198-199-200 1.00 
Viking Ship, 2014” long, 61-62-R 75 
Construction kits are available for some 
& these models Turn to page 240 | 
[ys ] RADIO 
f ; Amateur Continuous Wave Transmitter 
» , ¢ two tubes, either 171A, 245, or 210 
o£} © t! Blueprints Nos. 183-184 50 
emcee Amplifier, Three Stage, 42 .25 
Five Tube Short-Wave Set, midget receiver with 
loudspeaker, A.C. or D.C 223 25 
One-Tube Receiver, battery operated, 103 20 
Screen Grid Receiver, 109 20 
Short Wave Converter, 137 .20 
; a | 
POPULAR SCIENCE MONTHLY 
353 FOURTH AVENUE, NEW YORK 
Send me the blueprint, or blueprints, numbered 
s f ws 
I nclosing ( Ss cents 
Name 
Street 
City and State 
(Please print your? ( ; ldress very clearly) 
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or Black 
Mill File— 
harpenin 
ound finish- 


EMBER, 1938 Please 


No wonder that file users everywhere 
are writing for this book — and re- 
ceiving it with eager interest! Begin- 
ners and veterans alike are finding 
paragraph after paragraph of valuable 
hints on how to use files in this book’s 
28 pages! Its scores of photographs 
make instructions easy to understand 
and follow. The popular file types 
shown and described are of real help 
in choosing and buying files. 

Whether you’re a repairman, farm- 
carpenter, or 


er, home craftsman, 


WOLs, 
Set 
USA 


A FILE FOR 


mention PopULAR SCIENCE MONTHLY wien 


£ 


Sree NICHOLSON BOOK 


Tells How To Do AIl These Jobs 
and Many More!... 


only an occasional file user, you should 
have this book. It will help you, not 
only in keeping your saws and tools 
sharp, but also in heavy filing, pre- 
cision filing, wood working, and all 
the scores of other jobs where Nichol- 
son and Black Diamond Files and 
invaluable 


Rasps prove themselves 


every day. Write today for your copy. 
It’s free, without obligation. Nicholson 
File Company, 19 Acorn St., Provi- 
dence, R.I., U.S. A. Canadian Plant, 


Port Hope, Ontario. 


NICHOLSON FILES 
EVERY PURPOSE 
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i'M HANDY 
ANDY NOW 














THIS CANNED WOOD MAKES 
ALL HOME REPAIRS EASY 


broken chairs holes in floor loose drawer pulls 


loose casters floor cracks screw holes 


With Plastic Wood—the discovery that handles 
easy as putty and quickly hardens into lasting wood 
—it’s easy to do an expert job of 
repairing. You can paint it, carve 
it— holds nails, screws. 
Sold at paint, hardware, 
10¢ stores in 10¢ & 25¢ 


tubes, and 35¢ cans. 




















BROVED BesT 
EVERY TES" * 


MAKES QUICK 
REPAIRS 


Quickly, permanently joins and 
repairs china, glass, wood, cellu- 
loid, etc. It’s Transparent—yet 
sets like granite. 

Also available in Metal color. 
At paint, hardware, 10¢ stores. 


Old English 
CEMENT 











nal pte Kit V is for making 
——_ this clipper model 
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NOW IS THE TIME TO START 


Building a Ship Model 


for Christmas 


HIP models make excellent Christmas pres- 

ents, so why not start now to build at least 
one to give away when the holiday arrives? 
Such a gift is always highly treasured. To 
simplify the work for you, we have prepared 
construction kits that contain all the neces 
sary raw materials, together with full-size 
blueprints and instructions. We also hav: 
model railway, furniture, and whittling kits; 
and a special kit (No. 11) for assembling a 
marionette of Dopey from “Snow White and 
the Seven Dwarfs” (see page 160). 


MODEL-OF-THE-MONTH KITS 


M. Aircraft carrier SARATOGA, 18” long $1.00 
N. Convoy of four U.S. destroyers, each 614” long 75 
R U.S. cruiser TUSCALOOSA, 11%” long 1.00 
HISPANIOLA of the book and movie ‘‘Treas- 

ure Island,’’ 7” long 50 


Z. H.M.S. BOUNTY, 8'~” hull, 11%” overall 1.50 
2M. Ocean freighter, 14 long 1.50 
3M. Yacht NOURMAHAL, 8” long 1.00 
iM. Oil tanker, 14” long 1.50 
5M. Liner PRESIDENT LINCOLN, 14 long 1.50 
6M. Fishing Schooner WE’RE HERE of ‘‘Cap- 
tains Courageous,’’ 9'\~”" over all .75 
SIMPLIFIED SHIP MODEL KITS 
F. Liner S.S. MANHATTAN, 12” long 1.0/ 
H. Cruiser U.S.S. INDIANAPOLIS, 12” long 1.5¢ 
J. Clipper SEA WITCH, 9” hull, 13” over all 1.51 


STANDARD SHIP MODEL KITS 


A. Whaling ship WANDERER, 20% hull, 27” 


over all 7A 


D. Spanish galleon, 24” hull, 30” over all 6.9 

E Battleship U.S.S. TEXAS long 7.4 

G. Elizabethan galleon REVENGE, 25” hull, 28” 
over all 7.2 


L. Farragut’s flagship HARTFORD, steam-and- 
sail sloop-of-war, 33%” hull, 41” over all 8.4 

Q. Privateer SWALLOW, a Baltimore clipper, 
12%” hull, 20” over all 1.9 


(Continued on page 242) 
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AFTER 7 YEARS WORK 


A Perfected TILTING-ARBOR SAW 


Yes—After seven years of patient unremitting expe- eliminating “bugs” and weaknesses in existing tilting 
\ rimental work, building and testing model after model, arbor designs, creating and developing basically new 
designs—Delta engineers are pleased to announce a 
really perfect tilting arbor saw 







































q with none of the flaws of existing 
: designs—a saw that 

— offers numerous exclu- 

sive advantages and an 

operating efficiency never before at- 

; tained! A few of its high points include: 










1. Powerful Fully Enclosed Motor — 
Giving tremendous power with ample reserve, 
sealed-for-life bearings, and fully protected from 
dust, dirt and shavings. 

2. Highly Efficient “Tex-Rope” Drive — 
The famous, efficient drive and trouble-free 
Allis-Chalmers triple V-Belt adapted for the tilt- 
ing arbor saw. No gears; no noise; no twisted 
belts. The most efficient and satisfactory drive ob 
tainable. Costs more than gears— but worth it! 
3. Perfected Raising, Lowering and Tilt- 
ing Mechanism—Far ahead of anything on 
the market today—no guide rods to rust, or to 
gum with pitch or dirt. 

4. New Scientifically Designed Rigid 
Housing— Encloses all vital parts; catches 
practically all saw-dust—modern: rigid; yet not 
co heavy as to sacrifice portability. 

5. Patented Double-Face, Double-Lock 
Rip Gauge — Extending completely across 
table and locked rigidly at front and rear. Accurate, 
non-warping, rigid, safe, and with micrometer ad- 
justment—standard equipment. 

6. Exclusive Precision Auto-Set Miter 


| 


Sealed-for-Life 


Ball Bearings; Forged ey ’ Gauge—With the patented Delta individually 
\lloy-Steel Arbor; Ex- adjusted stops for absolute accuracy. Patented clamp 
tra Large Table; “Point-of-Use”’ Controls and numer- attachment for extra fine, exacting work available. 
: . : . 
is other features, eliminating for the first time all 7. Patented Ripping Extensions— Provid- 
iws in tilting-arbor saw design ing full 48” ripping capacity, built in as stand- 





ard equipment on every saw. No extras to 


wd " buy, but side table wings avail- 
\ st 0 able if desired. = 
/ 


lere are sO many important new features, so many basic 
iprovements in this new Delta Tilting Arbor Saw that it 
is been necessary to prepare a complete booklet to tell the story 
lequately. Liberally illustrated, easy-to-read, this booklet is 
dramatic story of modern engineering progress—and at the 

e time the complete inside story of the tilting arbor saw. 
o man who either now or later faces the problem of selecting a 
cular saw for any type work—industrial, school, or homecraft, 
in afford to be without this new booklet. 
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Send for your copy today—and at the same time receive the g Sas MFG. COMPANY, Dept. B1138 j 


1939 Delta Catalog illustrating, describing, and listing prices 600-634 E. Vienna Ave., Milwaukee, Wisconsin. 
-% complete 1939 line of Delta “Quality” motor-driven tools. § Gentlemen Please send me 1939 Delta Catalog and § 
nd the coupon TODAY! FREE Book on new Delta Tilting Arbor Saw 


j Name i 


MANUFACTURING CO. gaits , _t 
600-634 E. Vienna Avenue City State. tI 
Milwaukee, Wisconsin Re eae Mn 00s a al 
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CARBURETOR 


U.S. Pat. No. 2,082,106 


KAYWOODIE 


OCUS your CYE 


on that Carburetor 


See that little metal inlet? It’s called a carburetor 
because that’s just what it acts like. It lets a tiny 
geyser of air come into the bowl, so the harder you 
puff away at your pipe, the more air comes in. If you 
“heat up” your pipe, this keeps it cool all the time. 


The tobacco burns more evenly, you get a sweeter, 


I 
drier smoke. Add a Carburetor Kaywoodie to your 


collection. Drop in at your dealer's, see the Carburet- 

or Kaywoodies, and ask for the Kaywoodie Almanac. 

Shape pictured No. 29 (SLIM BILLIARD). (Slight- 

ly less than actual size) in “Tobacco Brown,” an 
exclusive Kaywoodie color. 


Super Grain $5, Flame Grain $10, Meerschaum $15, 
Matched-Grain Sets $100 to $1,000. 


KAY WOODIE COMPANY 
Rockefeller Center, NEW YORK and LONDON 
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Kits for Building Models 


(Continued from page 240) 


Clipper SOVEREIGN OF THE SEAS, 20%” 
hull, 26” over all 4.¢ 
Trading schooner, Maine type; 17%” hull, 
22%” over all 


I5t 


GOT 


2S. U.S. Navy destroyer PRESTON, 31%” long 5.95* 
38. CONSTITUTION (‘‘Old Ironsides’’) 21” hull, 








31” over all 6.50* 
4S. Clipper ship GREAT REPUBLIC, 31%” hull, 

$2” over all 8.40* 
5S. Coast Guard Patrol of 165-ft. type, 20%” long 

(same as President’s yacht POTOMAC) 1.95* 
6S. Brig MALEK ADHEL, 20” hull, 33” over all; 

frame-and-plank construction 9.75t 
8S. Fishing schooner BLUENOSE, 17%” hull, 22” 

over all 4.95t 
98S. New Bedford whaleboat, with complete equip- 

ment, 14” long dcljcectleiiaiihauitliacd 2.754 

, 
h At] 

Kit !0S—Confederate raider "Alabama" 
10S.Confederate raider ALABAMA; steam sloop, 

bark rigged; 21'.” hull, 28” over all 8.20* 

MODEL RAILWAY KITS 

1L. HO-gauge, Hudson-type model locomotive and 

tender, 14” long 9.95 
2L. Supplementary power unit for locomotive 1L; 

consists of. 6-volt motor and worm and gear 4.50 
3L. HO-gauge track kit. Contains raw materials 

for making 25 ft. of track 4.00 
4L. Deluxe track kit. Same as 3L except that kit 

contains third-rail chairs , : 6.95" 


MISCELLANEOUS 


(*) and 25 cents to prices marked with a dagger ( 


Canada, add 50 cents to prices marked with an asterisk 


+) 


Solid mahogany book trough . 5.30 

Solid rock maple hanging wall rack §.75° 

Whittling kit with two shaped blocks for mak- 

ing sea captain 5%” high 1.50 

Whittling kit for six different Scotties: each is 

2” by 2%”, sawed to shape - .. 1.00 
10. Copycraft whittling kit for making one of sev- 

eral Hobo Hank novelties. Includes master 

model 5%” high 1.50 

Marionette kit for making a model of Dopey 

the Dwarf, 9” high. Hand-painted head and 

complete parts, ready to assemble . 2.25f 
Note: If you live west of the Mississippi River or in 








Popular Science Monthly, Dept. 118A 
353 Fourth Avenue, New York, N. Y. 


Please send me C. O. D. Kit 


I will pay the postman the price shown above plus 


a few cents postage in full payment. (Canadian 
orders cannot be sent C. O. D.). 
Name ‘ 


Address 


City State 
(Please print your name and address very clearly) 
If you prefer to send your remittance with this 
order, you save the C.O.D. charge. Remit by 
money order, check, or registered mail. This offer 
is made only in the United States and Canada. 
Also see note above. 
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1913... About the time of this 
picture I was doin’ my darnedest to like 
















pipe smoking but it wasn’t until I came 
across Union Leader, that I found how 
sweet and mellow a pipe tobacco could 
be. And Union Leader and me are even 
better pals today than 25 years ago.” 


ft 





TODAY. . . “I’m 65 now and looking 
back at a long life, | can truthfully say 
Union Leader has done a lot to make the 
hard times easier and the good times 
better. I never expect to find kindlier to- 
bacco I like so well at any price, bar none. 
The cool, even way that Union Leader 
burns makes it mild as well as rich in 
flavor.” —Mr. E.G. Ross, Newport, Minn. 





ALWAYS... Day in and day out, for more than a 
third of a century, UNION LEADER has brought 





thousands of men deep smoking contentment. This 

choice hill-grown Burley from Kentucky is aged in 
4 ai oak and specially processed to remove all burn and 

lO- 4 25 bite. You'll find it the mellowest, most flavorful to- 
* bacco a dime ever bought! Try a tin. . . today! 


FOR PIPE AND 
CIGARETTE 


THE GREAT AMERICAN SMOKE 
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OUTDOORS CALLS! 
CALLS FOR A SAFE AND — 
RIFLE AND A FAST-STEPPING Bic 





Wintertime is happy gunning time— 
and here’s just the gun for you—a 
safe, accurate product of expert gun- 
smithing —the Iver Johnson Self- 
Cocking .22 Bolt Action Safety Rifle. 
Patented Automatic Safety and 
Cocking device make this the fastest 
shooting rifle made. Price, $5.75. 
Send now for Booklet A46. 

And the Iver Johnson Bicycle—your pal 
for hundreds of happy miles! Made of cost- 
lier materials—sturdy, speedy, colorful, 
streamlined—iatest accessories. “America’s 
Finest Bicycle.” Get all the details. 

Write now for Booklet B46 of complete line. 


IVER JOHNSON’S ARMS 
& CYCLE WORKS 


19 RIVER ST., FITCHBURG, MASS. 
85 CHAMBERS ST., NEW YORK 


BOOKLETS ARE FREE —A POSTCARD BRINGS 'EM! 
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HERE is a considerable saving in lathe work 

when the bore and the outside diameter can 
be machined simultaneously. It may require a 
little time to set up the tool combination, but the 
method is profitable even with a limited number 
of pieces. 

By shrinking seamless steel tubing on round 
stock, the cost of many items can be cut in half 
through savings in material and labor. 

To determine a tap-drill size quickly without 
reference to a handbook table, divide 1.000 by the 
number of threads and subtract the result from 
the decimal diameter of the tap. This will give 
about 77 percent of a full thread. 

For small quantity production, blanking dies 
made from case-hardened, cold-rolled steel cost 
little and will often serve the purpose well 
enough. 


. . i 

When you sharpen a long end mill, you needn't 
be afraid to taper it so it will be 0.002” smaller 
at the back end because this will compensate for 
the unavoidable give at the front end. 

A two-lip wire drill with an accurately ground 
point will produce a hole close to reamer ac- 
curacy. Try one on your next drilling job, par- 
ticularly if brass, bronze, aluminum, or copper. 

A lathe hand who will use the back gears so as 
to make a job last longer is the first man to raise 
a row if the “speed” starts up a minute before 
schedule. 

a er 

By doing your own brazing, you can save from 
twenty to twenty-five percent on your tungsten- 
carbide tips. 

. . . 

The cost of many large and medium size gears 
can be substantially reduced by using a less costly 
grade of steel and resorting to torch hardening. 

Taps with ground threads come in three classes. 
Some are merely finely ground, others are lapped, 
and the third class is precision lapped. The latter 
represent the closest approach to perfection and 
resemble thread gauges in point of accuracy. 

High-speed steel reamers are real production 
tools, but when it comes to getting a good finish, 
give me those made of good, straight carbon steel. 
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DRILLS—GRINDS—SANDS—SAWS 
POLISHES—SHARPENS—CARVES 
The new WHIZ ELECTRIC TOOL is the handiest power 


tool ever made. Not a delicate instrument but a real rug- 
ged tool, equally effective for both power and precision 
work. Drilis through '; inch iron plate in 42 seconds or en- 
raves intricate designs on jewelry. Handles any material: 
Meta!s-Wooc lloys-Plastics-Giass-Steel-etc. Saves time. 
E fiminates le Plug into any socket AC or DC, 110 volts. 
Chuck ‘4 inch c pacity. Ball bearing thrust. Powerful tri- 
Re geared motor.‘* Worth its weight in Goid.’’ S’ ANDARD 
ODEL with Normal Speed (uses 50 different accessories, instantly interchange- 
able). Special Introductory Price for limited time, only $6.95. Guaranteed for 
one year. 
Accessory outfit (Value $2) includes set of drills, mounted 1 inch 
grinder, sanding discs, cutting wheels, mountes nraeh, polis ahing 
wheel, carving bur, etc. -E with each outfit ordered NOW ay poate 
Will send C. O. D. if desired. 10-DAY TRIAL—MONEY BACK . GbiaR NT E. 


Special **2-SPEED’’ MODEL combines Normal Speed and High 
Speed in one outfit (uses 200 accessories) only $8.95 complete, with 
REE. 




















same accessory outfit (value $2) FR! 





Paramount Products Co., Dept. 11C, 48 West 48th th St., New York 








BIG NEW STREAMLINED | LATHE 
AT A SENSATIONAL 
LOW PRICE 


Imagine! This extra heavy wood 
lathe, steel bed 48” long, at low 
prices. Heavy duty head stock, 4- 
step cone pulley for V-belt. 2 
ed ball bearings. 6’/ face plate screws on to spindl 











De «eed 
Swings 10” dia. 
Morse Taper Centers. Se 









ool rest 10 long. Complete line of accessories at amazing low prices. Write to- 
day for free catalog desc ribine B lue Star full line precision woodworking machin- 
ery. Factory-to-you prices. Not sold through agents. 


BLUE STAR PRODUCTS 
511 Wood Ave. 


Don't Drive WRONG ROADS! 


Hliow often have you found 
yourself on the wrong road?é 
You know how annoying it is 
to retrace your way when you 
are in a hurry. The Hull Auto 
Compass always shows the direction of travel, 


Fairfield, lowa 











saving you miles, money, worries and delays. 
Only $2.95 at your dealer. Two-piece model $1.95. | 
Write for circular | 


bi Hull Mfg. Co., P.O. Box 246-E7, Warren, Ohio 











MACHINISTS — TOOLMAKERS 


Gerstner Tool Chests have been the choice of particular 

men for more than 32 years. Free Catalog. 
GE RSTNER TOOL CHESTS 

538 Columbia St. Da 


WIND ELECTRIC PLANT 


Build Your Own—We Show You How! | 


Easily made from old auto generator. Dime bringscomplete | 
plans and 1928 catalog. 100 other generator changes to ¢ 
12, 32, 110 volt plants, motors, welders, elec. fence, et 


LEJAY MFG. 423 LejJay Bidg. Minneapolis, Minn. 


Weep ET ILE 7Cla ali 


Complete fittings and construction sets for all popular models. Sails, 





ayton, Ohio 

















hulls and all fittings for model racing yachts. Send 20c (coin) for latest, 
L/ illustrated catalog. Shows hundreds of items you need. 








A. J. Fisher, 1002-2 Etowah Ave., Royal Oak, Mich. 


HARD-TO-GET MATERIALS 


Just out — Our twenty - 
Homecrafters, Schoo 





fourth annual py ned of Hard -to-Get Materials for 
, Institutions, Antique jovelty and Cabinet Shops. 
Most complete line in entire country on this class of supplies. Send 10c in 
ash or stamps today Partial list); Chest esas page ocks, hinges, supports, 
casters, copper trim, etc., also midgs., overlays, etc. Finist ing materials, 
glue, stains, varnish, wax, flint and pe dhe papers, rubber sanding blocks 
tick shellac, burning-in knives, et« Upholstering supplies and coverings 
Complete line of electrical findings for lamp manufacture, also cluster and 
indirect fixtures. Chair cane, woven and in strands, spline, reeds, fibre cord, 
etc. Trays for smoking stands and glass !iners. Large line electric and spring 
clock movements, with and without dials. Complete line Venetian Blind hard 
ware, tapes and cords. Table slides and leaf supports. Tea wagon wheels and 
asters. Wood dowels, also dowel screws, dowel centers, wood screw hole 
buttons. Excellent line card table leg supports. Bed hardware of every de 
















ription. Desk pens, complete with funnel and fastening, without base 
| Water transfers, inlays, small mouldings, etc Furniture glides and caster 
| office chair spiders, wood legs and D. nes. Smal! box hardware 


of every description. Large selection pul handles, hinges, locks, 
catches, etc. Perforated steel panels, chair braces, revolving chair fixtures, 
rocker springs andlestick sockets, bill board clamps, banquet table equip 
nm » many siz braces, corner irons, hanger bolts. Step ladder braces, pi 
aster strips, sliding track and sheaves. Typewriter desk hardware, bin 
mirrors, nut bow! hardware. Bar pins for novelities, Catalin Plastics 


THURSTON SUPPLY CO. 
Department P. S. Anoka, Minnesota 
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TREET 
BLADES/ 


\ 


DO THIS~ 






vy ~AND TREET yoursetr 
TOR PACK OF 
PERFECT SHAVES’ 











Treet Safety Razor Corporation, Newark, New Jersey 
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SHORT CUTS FOR THE 


CRAFTSMAN. 
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How to put a fine 
satiny edge on 
engraving tools 


to put a fine, hese oneene 
edge on engraving tools — - 
Carborundum Brand Silicon Carbic 
Combination Stone. Use the _— 
side to sharpen, then hone ont 7 } ine 
side to bring the tool to a sharp, 


It’s easy 


satiny edge. 
You can use this same 
sharpen chisels, po td pruning se 
irons and other edged tools. - 
find ¢ arborundum-made sone Zz 
' , y 
wheels useful, too, for mons 
welded joints, grinding drills or lathe 
bits and sharp- 
ening gouges. 


coin or 


stone to 
plane- 


Send 20«¢ 
stamps for handy 
pocket sharpening 
stone and revised 95- 
illustrated man- 


pare 
gives a hun- 


ual It 
dred helpful hints on 
how to save time, 
money and effort with 


( irborundum-made 





abrasive products. 


THE CARBORUNDUM COMPANY, Niagara Falls, N. Y. 


(Carborundum is a registered trade-mark of The Carborundum Company) 


CARBORUNDUM 


ABRASIVE :& PRODUCTS 
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Fighting the Dope Rings 
(Continued from page 100) 


house. Dashing in, I raced through several 
huge, unlighted rooms and came to a kitchen 
where two men were eating a fish dinner. I 
had my revolver in one hand and my badge in 
the other. One of the men, a hulking long- 
shoreman built like a bull, leaped at me with 
a butcher knife. Because I had been in the 
service only a few months and might be con- 
sidered too quick on the trigger if I killed a 
suspect, I was afraid to shoot. So, I dropped 
my badge and made a grab for a blackjack 
in my back pocket. Hitting the charging man 
full in the stomach, I stopped him for a 
moment. His knife ripped down my sleeve, 
but missed my arm. 

At that moment, the other Federal men ar- 
rived. We quieted the prisoners and began 
Searching for the dope. We went through 200 
Sailors’ kits and found no trace of it. We were 
almost ready to give up when a cat jumped 
on the table. One of the men shouted at it. It 
leaped down and darted toward a little cat 
box, containing sawdust, in one corner. Then 
it veered away as though afraid of the box. 
That seemed strange, so I investigated. In a 
false bottom, beneath the sawdust, I found 
700 vials of heroin. 

In recent years, the tide of narcotics has 
been rising with increasing strength. Mari- 
juana is providing a “kindergarten” for dope 
addicts. In one Ohio town, twenty high-school 
children were found to be using the dangerous 
drug. In Illinois, a school-supply store was 
discovered dispensing “reefers,” or marijuana 
cigarettes, and in Michigan, a woman used 
her children to peddle them in grade school. 
From marijuana, addicts go for a “bigger 
kick” to cocaine and morphine, ending with 


Shattered nerves—mental and physical 
wrecks. 
Marijuana presents a specially difficult 


problem to law-enforcement agencies. Look- 
ing like a harmless weed, the plant can be 
grown in back yards and vacant lots. Less 
expensive than other forms of dope, reefers 
of marijuana are easily disguised as regular 
cigarettes, and their users are soon en- 
Slaved by the degrading habit. 

Against sinister gangs that cash in on such 
human misery, the Government is waging a 
day-and-night battle. Dope racketeers are the 
big game of the underworld. Tracking them 
down is a thrilling and risky job, an occupa- 
tion that requires cunning and daring com- 
bined. Upon the vigilance and integrity of a 
few hundred men—narcotic agents who take 
chances of which you rarely hear—the coun- 
try is depending in its war against illegal 
drugs. 
vertisers, 
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SCALE MODEL TRAINS 


MIN-I- 
SCALE 
MODELS 
“or 
GAUGE 






KITS 


Locomotives $47.50 
Passenger Cars 8.50 
Freight Cars 5.00 


’erfect, die 
seale 
orkmanship 


otive, 25%”; 


accurate to the smallest detail. 


east scale models, 


Lbsolute 








accuracy Sturdy construction Precision 
All locomotives ‘‘run-in’’ under power Loco- 
ir and Hopper, 12”. Tank, 10%”. Kits as- 

embled easily without drilling or machining. FREE 

CONGRESS TOOL & DIE CO. 

9038 Lumpkin Ave., Detroit, Mich. FOLDER 
Be sure to write 
for this remark- 

catalog. Full of valuable infor- 
mation including the newest, 
THis mes co ntains the most com- 
plete t oodworking supplies In the 


Pullman, Baggage and Day Coach, 22”; Box 
end Sec stamp for full information. 

« 

* 

WwW ' ' workers 
able 100 page 

latest ideas for wood workers. 

nal an Ae American woods cut-t 





size at bargain prices. Also rare imported 

woods, Veneers, plywoods, inlays, carved 

Write for this jegs, mouldings, decorations, special tools, 

CATALOG-10c. hard-to-find ornamental hardware, scroll saw 
\ mderful, entertain- patterns, wood-finishing instruc 
he althgiving hobby tions, many, many, blue prints 

siness men; also tells how to make Venetian Blinds 

profit maker for at 1/3 store prices. Send 10c. 
=. You rr Craftsman Wood Service Co. 

ir with a $1.98 


saw outfit. 





2728 S. Mary Street, Chicago, Ill. 






You case STAND, STOOP 
SQUINT ot SQUAT! 


For all a 
"ed TOOL USERS Mf 


any job. For all service men, garages 
home. ll- 
rcular FREE, 


UGHTS THE sos! 


Leaves both hands fr 
precision light for the 
ful 2) rkinar { nrestri 


Rasily taken 









shops, artists, and the 





PLUG IN 
ANY SOCKET 


MECHANIX HEAD-LITE MFRS. 220 Franklin St. - BUCYRUS. ° 


ARC WELDER FRomotp , ; 
For light or r heavy work DODGE. } ‘\ ay 
) GENERATOR > Pd 


7 P italoguc i re oo SS 


LEJAY ‘MFG, 323° Lejay Bidg. 


Minneapolis 








te 
= oe Retler-Bearing 
Fe dasex ce tan. 


to Own I to Run Cash—Terms—{ a FRE E 


WITTE ENGINE WORKS 
228 Oakland Ave. KANSAS CITY, MO. 


Print YourOwn| | 




















Cards, Stationery, Advertising, 
labels, paper, circulars, tags, ete. 
Save money and time. Sold direct 
from factory only. Junior Outfit 
$9.00, Senior Outfits $17 and 
up. Do popular raised printing like 
engraving with any ofour presses 
Print for Others, Bi Profits. 
Pays for itself in a short time. 


Easy rules sent. Write for free 


— catalog of outfits and all details. 
EXCELSIOR Kelsey Presses, E-33, Meriden, Conn 
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DISSTON 


best ever for your 
HOME WORKSHOP 


Disston DeLuxe . . . a home workshop 
circular saw you’ll be proud to own. You 
thrill to the performance of a fine car. The 
same sort of satisfaction is yours when you 
work with a Disston DeLuxe. 


On any job, it means easier cutting. On 
those special jobs that require all your skill 
as a home craftsman, Disston DeLuxe 
proves how it helps you do fine work. 


Disston Steel, Disston workmanship, 
smooth finish, accurate fitting, sharp teeth 
that hold their cutting edge . . . truly, this 
is the best circular saw ever made for your 
home workshop. Ask for it by name— 
‘‘Disston DeLuxe’’— at your dealer’s. 


Cross-cut; Rip; Combination 
6" 4" hole) $2.70 8" 14", 56", 34" hole) $3.50 
” uy 2" hole) $3.10 10” (59", 34” hole)... $4.50 
Hollow Ground Combination 
6" 2" hole) $4.30 8" ‘( 8 6", “,¥%" hole) $5.40 
7” 2" hole) $4.90 10” (58 as % # hole) eS 





Also ions Hand Saws. 
ness that holds a keen edge—takes temper and tension 


Disston Steel has a tough- 


that make the saw seem alive. Disston Taper Grind- 
ing and Disston balance make a saw free running and 
easy on hand and arm. 

D-8 Skew-back, 26" length, $3.50. D-7 Straight-back, 
26" length, $3.15. D-23 Lightweight, Straight-back, 


26" length, $3.85 Prices slightly higher in Canada 


_ 
Aho A FREE BOOK—SEND COUPON 
Hest 08 For free copy of “‘Disston Saw, Tool and 
ON Aw + File Manual’’—tells how to choose and use 
oo BL saws and tools, send this coupon to: 
—= Gay oe ee 
ie oe HENRY DISSTON & SONS, INC. 
1110 Tacony, Philadelphia, U.S. A. 
| Ee meee Tee eee Mee LMT VEE | 
I iisincccdantuntccannicaabaattees tom eee : 
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“SHURE AND HIS PIPE 





DISTURBED TH’ PEACE!” 








“MARRY ME, MARY?” But before she could 
answer. Frank’s gooey-smelling pipe floored 
her. She just couldn’t stand that strong, 


aon 
rancid tobacco. But Murphy saved the day! 











oll 


| YOUR PIPE all 





“FAITH AND BEDAD! Clean that pipe and 
fill up with my Sir Walte r—the mostfragrant 
blend of extra-mild burleys ever put ina 
2-ounce tin!” So he did, and she said “yes.” 





UNION MADE 


SIR WALTER 
RA 


LEIGH 





~)| FREE BOOKLET tells how to make your old 
pipe taste better, sweeter; how to break 
in anew pipe. Write for your copy today 
Brown & Williamson Tobacco Corpora- 
tion, Louisville, Kentucky, Dept. Y-811. 


TAKE CARE || 





} 
TUNE IN Tommy Dorsey and his orchestra. Every Wednesday | 








night, coast-to-coast, NBC Red Network, 
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Queer Troubles with Oil 


(Continued from page 158) 


cylinders. Then he did the same thing wit 
the master cylinder. After reconnecting the 
pipes with the cylinders they filled the tank 
with fresh brake fluid which they pumped 
slowly through the system to flush it out and 
to bleed the air out of it. Then Gus replaced 
the bleeder screws, permitting no air to get 
into the brake lines, and gave the brake 
shoes a careful adjustment. 

“T’ll try her out,” he said. After driving 
around the block once he came in whistling. 
“That did it,’’ he said. ‘“‘That spongy feeling 
of the brake pedal is gone, too—they must 
have got air as well as oil in the system when 
they fixed that cylinder.” 

“T’ll admit that you’re pretty good—good 
as a brake-testing machine,” Harry told his 
boss. “Say, Gus—what else can you find out 
about brakes by just stepping on the brake 
pedal?” 

“Quite a lot,’’ Gus assured him. “If the 
pedal goes all the way down to the floor 
boards under moderate pressure, it’s usually 
an indication that the brake linings are badly 
worn—or, less frequently, that the brake 
shoes aren’t adjusted properly, or that there 
is either a leak in the hydraulic system, or 
air in it. 

“If brakes squeak when you apply them, 
it’s usually a sign that the brake linings are 
dirty—that dust has clogged the pores of the 
asbestos friction lining and caused it to glaze 
over. You can kill the squeak by cleaning the 
linings with a stiff wire brush dipped in 
gasoline. 

“The cause of brakes slipping usually is oil 
or grease that has leaked out of the rear axle 
and got on the brake linings. Clean the lining 
and the brake drum by washing them with 
gasoline, and put on a new washer to stop the 
leak. 

“Sometimes a car will pull to one side when 
you step on its brakes. A possible cause of 
that could be that the lining on one wheel 
is of a different brand from the linings on the 
other wheels. Different makes of linings have 
ditferent braking efficiencies, and one lining 
of low efficiency will make your car slue to 
one side. Well, it’s quitting time. ... Just 
learn to use the old bean, Harry, and you'll 
do all right with brakes or anything else in 
this business.” 

While he had been talking, Gus had been 
making out a time and material slip for the 
Simpson job. He held it out for Harry to see. 
“Ran up pretty high for a little job that Jack 
thought wasn’t worth bothering with. But if 
he'd followed that idea of his of letting it get 
worse before he did anything about it, it 
would have cost him a lot more in the end. 
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2NOW ONLY REAL ENGINE VALUE 
obk $ 00 Over 7,000 GHQ Gas 
Engine Kits have been 
5~ sold at $8.50. Now is your 
chance to buy the New Im- 
proved kit for $5.00. Abso- 
lutely complete with coil, plug, 
Send only $1. Shipped Exp 
for balance same day. Cata- 


DEALERS WRITE 








A screwdriver is the only tool needed. 
Average assembly time 30 minutes. 


GHQ MOTORS, 854S East 149 St., New York, N. Y. 


SHIP MODELS 

















The lick and easy road to ship 
iofinn is to get one of ¢ ut 
ite seale construction sets With 
m you can concentrate on the 
iteresting part of the model 
nilar sets for models of Flying 
‘ 1 Destr er Prestor Const 
tution, 1 Ss. Ss Texa Whaler 
Wanderer and many other Also 
! finished hulls and all sorts of m aterials and fittings such as blocks 
leadeyes, anchor steering z wheel uns, lifeboats, etc. Large 64-page 





t tographically illustrated book de ribir wz the above sent postpaid upon re 
eipt of 15« any person ec ing this booklet, have discovered how 
simple and able is ship model m akir x. Be sure to get your booklet before 





starting you 


_ Model ea Supply Co. Dept. P Mineola, N. Y. 


PRACTICAL _ 
MAGNIFIERS 


FOR EVERY PURSE AND PURPOSE 
Sizes 114” dia. to 5” dia. lens. Prices, 50c 
to $10. Send for FREE Catalog of these 
attractive, well-built instruments. 





Dealers’ Inquiries Invited 


THE MAG-NI-LINE PRODUCTS 
3456 E. Jefferson Detroit, Mich. 


A NOVEL IDEA 


that is guaranteed to produce useful work without spending 
a cent to run. The material for building .same will cost 
bout $6.00. This is not a wind machine. The apparatus 
vill operate wherever there is a slope as long as water is to 
ve removed, when once started, and then will rest and start 
p automatically when the level rises. All students, farmers 
nd homeowners should know about this. For directions and 
print please send $1.00 
CHARLES R. ZICKLER 
839 Central Pk. Av. Yonkers, N. Y. 










Latest type pe eer a toves, window assemblies, 
couplers ) thing for the trailer 10 page 
illustrated « utale 4 

MARVEL TRAILER PARTS CO 
ae §8=—S 19035 Celestine Ave., Detroit, Mich. _ 













Pays up to $2 or $3 an Hour in Spare 
Time—No experience needed 


\ FOLEY Automatic Saw Filer files hand, circu- 
r and band saws better than the best hand 
er Cash business, no canvassing, no evye- 
rain. Louis P. Wadowick, Ohio. says, ‘‘I have 
ed 764 saws in spare time and have earned 
~ ;0.00 in carpenter work due directly 
my saw filing contracts.’’ Send coupon 

r FREE PLAN, no obligation. 


ese eee ease wee eee eeaeaee® 
FOLEY MFG. CO., winrcctolc! Minn: 
nd Free Plan on Saw Filing business. 





BOICE-CRANE CO. Dept. 3118 Toledo, Ohio 
atalog FREE. If Spinning Book wanted, send 10 











© NEW, MACHINES fiivsy chase tower 
ready soon for craftsmen wanting the most mode re ally 


quality-buailt equipment for their shops. See them before 
you buy anything. 


NEW FEATURE BOICE-CRANE designers have 
e again perfected new, practi- 
cal features, for easy, flawless machine operation that wo 
others will give you Features you'll surely want on your 










shop machines 


e NEW CATALOG 22." 


the New ge E-( RANE Catalog showing 
the year’s st Pe Tools will be 
ready You ll thrill over every page. 
d nothing t sah our 1939 

finest yet offered. Reserve a 
copy NOW As soon as it's 
ready we'll mail you one 
postpaid! 


USE COUPON 


Include 10c¢ for 16 pg 
Metal Spinning Instruc- 
tion Book 










































qh MYSTERIOUS 
Eyl vec ERECTORSCOPE 





GILBERT HALL OF SCIENCE 

20 Erector Square 

New Haven, Conn. 

Quick! Send me Mysterious Erector- 


scope and catalog on sensational new 


All-Electric Erector—both free 


PS 6 6G iwacalngar Pe eT a 
ne re ree: ee erre es 
2 Se era e ERP Ae 








Boys! The Mysterious Erectorscope 
brings you sights so surprising, so 
mysterious, so uncanny you can 


carcely believe 
reo pony One ¢ ERECTORSCOPE 


second you see 




















HI 
only a blur — the TOUR 
next second you 
feel you are so 
close to mighty 
mechanical mar- 
vels you can reach 
out and touch 
them. Free—with 
big catalog of new 
All-Electric 
Erector 
































RUSH COUPON 
OR 1¢ POST CARD 




















N "OV EMBE R, 1938 Please mention Poputar Sci NTHLY when writing to advertisers. 249 















SCIENCE BARES AMAZING 
FACTS ABOUT SHAVING 





Lie Detector Proves 
Superiority of Gillette Blades 


are a Lie Detector to disclose the 
naked truth about razor blades, Dr. Wm. M. 
Marston, eminent psychologist, is conducting an 
amazing series of shaving tests. Strapped to the 
Lie Detector, men from all walks of life shave 
one side of their face with a Gillette Blade—the 
other side with a competitive blade. Compara- 
tive quality ... as revealed by their involuntary 
emotions ... is automatically recorded on charts. 
The results prove the superiority of the Gillette 
Blade. Also the subjects, naming their prefer- 
ences, blindly by number, select Gillette more 
than 9 times out of 10! See the chart below... 
_ study the evidence ... and make a comparative 
test yourself. You'll prefer Gillette, too! 
‘ ’ 


Prepare your beard for a perfect shave with Gillette Brushless 
Shaving Cream. A big tube costs only 25¢. Try it! 









ORDED BY Le DETECTOR 





REcoRD oF ONE man’s SHAVE as REC 





” ““ MILLION-DOLLAR” 


SHAVES FOR LESS THAN 
MORE SHAVING COMFORT A PENNY A DAY 


“FOR YOUR MONEY ~ - 


Gillette Z 


PRECISION-MADE TO FIT YOUR GILLETTE RAZOR EXACTLY 
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Home-Laboratory Tests 


With Alcohol 


(Continued from page 219) 


cohol, and isopropyl alcohol. These are among 
the denaturants that have been used to render 
ethyl alcohol unfit for drinking, in commer- 
cial products such as antifreeze alcohol for 
automobile radiators and rubbing alcohol. 

While the experiment of Salernus with the 
red wine, described at the beginning of this 
article, may have been intended to astonish 
the home chemists of his day, it is a fact 
that he was using a substance which actually 
has been manufactured by man since the 
dawn of history. That substance is alcohol, 
which in one form or another has been ex- 
tensively used as a beverage from time im- 
memorial. Today, however, it has a broad 
field of usefulness, and we find that the 
chemical industry, in many of its phases, is 
dependent upon a steady supply of methyl 
and ethyl alcohols. 

Oddly, ethyl alcohol still is made by the 
same process used before Salernus and be- 
fore anyone else we have a record of. The 
method is simply the fermentation of starchy 
or sugary materials. 

Fermentation is a chemical action best 
described as the decomposition set up in a 
carbohydrate by the presence of certain or- 
ganic catalysts, the latter known as “en- 
zymes,” such as occur in yeast. Carbon diox- 
ide is given off during the fermentation 
process, and the solution warms slightly. 

It once was believed that fermentation was 
really a biological activity of the living cells 
of yeast. Chemists then found that certain 
fluids given off by the cells stimulated the 
same activity that the yeast itself did, and 
they thus learned that the fermentation was 
purely chemical. 
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Question Bee 


ANSWERS to the Question Bee on page 152 
are listed below. You can find out for your- 
self what score you made by giving yourself 
five points for each correct answer. The let- 
ter beside each number indicates the correct 
solution to the corresponding numbered ques- 
tion. A score of 75 to 85 is good, and 90 to 
100 is excellent. 


3. a 5. c 9.¢ 13. b 17. d 
2. a 6. f 10. a 14. b 18. c 
3. C qa ll. c te. ¢ 19. d 
4. a 8. b 12. d 16. d 20. b 
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You too can 


amaze your friends and obtain much valuable 
knowledge if you have a Chemeraft Chemistry Outfit. Each 
outfit is a complete Home Laboratory with all necessary 
apparatus and chemicals to perform the hundreds of inte 
esting experiments explained in the manuals 
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CHEMISTRY OUTFITS 
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microscopy a fascinating per- 
sonal home hobby A new 20- 
page booklet tells what to look 
for through a microscope, how 
to begin your exploration into 
the mystic unseen world. Write 
for your tree copy today 
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extra long range. Guaranteed to bring distant objects, 
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Life in a Leaf 


(Continued from page 223) 


any color is covered with numerous, close 
set, curving spines. When the petal is of 
very dark color, these spines reflect the ligh 
in such a way that a velvety effect is pr 
duced. In fact, the petal and a piece of vel- 
vet are not much different in the matter of 
surface texture. A light-colored pansy peta 
does not look velvety, because so much light 
is reflected by the cells below the epidermi 
that it blots out the weaker sheen reflecte 
from the spines, whereas in a dark petal mos 
of the light, except that reflected in such a 
way as to produce the sheen, is absorbed by 
the cells below. 

To observe spines, hairs, and scales from 
the side, either focus on the edge of the lea! 
or fold it sharply with the surface to be ob- 
served outward, and focus along the edge of 
the fold. Of course, you can observe epi- 
dermal hairs and other irregularities in cross- 
sections when the sections happen to include 
them. Still another way is to scrape the 
spines off the leaf with a razor blade, and put 
them on a slide for observation. 

Such spines, and other plant materials, 
sometimes are mounted in glycerin for preser- 
vation, rather than in balsam, because glycer- 
in does not require complete dehydration. A 
common routine for tissue is to harden it 
first for a day or so in some standard fixer 
such as Carnoy’s fluid, Bouin’s_ solution, 
chrome-acetic acid, or simply a ninety-per- 
cent solution of alcohol; then pass it succes- 
sively through ten, twenty-five, fifty and 
seventy-five-percent solutions of glycerin in 
water, and finally into pure glycerin, leaving 
the specimen twelve hours in each. Another 
way is to put the specimen in a solution of, 
say, fifteen-percent glycerin, and set it aside 
in a dry, dust-free atmosphere for a number 
of days or weeks, until the water evaporates 
and leaves it in pure glycerin. Then mount on 
a slide with the glycerin as a medium. 

Whatever the method they use, most micro- 
scopists have difficulty keeping a glycerin 
mount intact over long periods. The usual 
way of preparing a slide is to place the 
glycerin and specimen under a cover glass 
remove excess liquid with a damp cloth, and 
then ring the cover with asphalt varnish, 
shellac, or other suitable cement. A shellac 
cell is built up on the slide beforehand, if the 
thickness of the specimen requires it. Al- 
though such mounts, when carefully made and 
stored, will last for years, they are easily 
damaged by glancing blows and other abuse. 

A method of making more rugged mounts 
in glycerin or other liquids is illustrated on 
page 223. 
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she Polaroid Desk Lamp 816.50 
A light without glare. Money back guarantee. < 
Polaroid Jr. Microscope Attachment £3.50 
Converts any microscope into a polarizing unit. 

See October Popular Science Page 200 for other uses. 
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You'll be proud of yourself when 
you've acquired the knack of carv- 
ing these quaint wooden figures 
The Skipper Sam’! Whittling Kit 
contains step-by-step instructions 
and material for carving TWO 
Sea Captains A special steel 
knife — sharpening stone, and 
Paints are included Send only 
$1.50 and the complete Kit will be 
sent at once 


POPULAR SCIENCE MONTHLY, Dept. 118 
353 Fourth Avenue New York 




















Please menti 





NOVEMBER, 1938 





n POPULAR SCIEN‘ 








WILL “STICK” OR MEND 
ALMOST ANYTHING ¢ 


SEND A DIME FOR A Spd 
FULL-SIZE TUBE OF 


CARTER’S CARTEX 


WATERPROOF, it can be used for patching 
tents, raincoats and sails, etc. PERMANENT, 
it stays stuck. ELASTIC, it will even stop car 
squeaks. CLEAN, it rubs right off your hands. 
VERSATILE, it mends everything from a boat 
leak to a hole in your hat. Patches pants, mends 
shoes, upholstery, cloth, wood, paper ...so many 
uses we can't begin to list 
them. BRAND-NEW, 
your dealer may not have 
it yet. If not, send a dime 
today and get a large tube 
of Carter’s Cartex and 
helpful instruction folder. 






















































rr 


f 
§ 

=| 

=} 






THE CARTER’S INK COMPANY 
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j in stamps) for large tube of 
Carter's Cartex and helpful in- 
struction folder. 
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CYCLISTS ATTENTION 
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world’s 
gas-powered 
Finished prop., 
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plus 20c post. 


many ready-made parts rubber wheels 
Fae $3.95 plus 20c postage. Also new-—Giant 
Fliers with motor-hum device, $1.00 up. 
SHIPS ... carved hulls, many ready- 


made parts, complete plansand materials. 
HISPANIOLA (Treasure Island), XEBEC 
(Robinson Crusoe), BEAROF OAKLAND 
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complete illus. Catalog of 
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Philadelphia, Pa. 
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supplies for all 
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helps overcome excess acid condition 
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Bargain Catalog! < 
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Mercury-Switch Control 
for Model Trains 


INSTALLED in each of my model railway 
locomotives is a little device to control the 
trains automatically on grades. This requires 
a mercury switch—either a commercial one 
such as is used in oil-burner control boxes or 
a switch (Fig. 1) made from a pill bottle or 
small test tube, a cork with wire contact tips 
thrust through it, and a little mercury. The 
switch is fastened inside the cab so that it 
slants down slightly in the running direction 
of the train. 

A length of resistance wire salvaged from 
a discarded radio rheostat is then mounted 











ON FRAME 





S.4—- COLLECTOR 
io) SHOE 


CURVED GLASS TUBE 























Two types of mercury switches, methods of 
wiring them, and how the resistance is made 


on a composition strip covered with sheet 
asbestos to prevent overheating during long 
runs, as in Fig. 2. The length of the wire, 
found by experiment, should be just sufficient 
to hold the engine at regular running speed 
for level stretches of the track when the 
transformer or track-control rheostat is set 
high enough to carry the train over the 
grade. Break the lead wire from the collector 
shoe to the motor and insert the resistance. 
The composition strip may be fastened to 
the motor frame where convenient. 

To control the speed of a train on both up 
and down grades, if that is desired, use a 
curved tube with corks in each end, as in 
Fig. 3. One set of contacts reaches to the 
center of the tube so that the mercury will 
touch them when the frain is on the level. 
One set is at the rear so they will operate 
when the train is climbing. Normally, the 
train runs on one resistance coil. When it 
goes upgrade, the full current passes directly 
to the motor; when down, the current is 
limited by the two resistance coils, which are 
in series.—-FARLE T. ORCHARD. 
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MOTO-TOOL 


Enjoy operating performance no 


other machine delivers 
There is not another motor- 
in-hand tool like Moto-Tool 
—not another machine in its 
class that can match Moto- 
Tool in speed, power, ease 
of handling or in exclusive 
construction advantages that 
= long, trouble-free service. 
hese proven facts are 
important to every 
craftsman who wants 
to do in seconds jobs 4 
that require hours 
ofhard hand work. 
Moto-Tool han- 
dies all accesso- 
ries, does all 
work on al! ma- 
terials; is ab- 















































MODEL! Speed about solutely safe, 
$9 85 25,000 uses A. C. or D. 
e R. PM C, Thousands 
POSTPAID in use, 


There are two sturdy Moto- Toole, 
No. ] machine—weighs 6 oz., 25,000 
», m.—for light work. Model 2— 
weighs 13 oz., about 27,000 r. p. m.— 
isa powerful mac hine with extra 
mechanical advantages Shop men 
vant and appreciate. Leading 
lealers carry Moto-Tool, or order 
»y mail on money- back trial. 
Send for free, illustrated booklet. 


Americas Exclusive Maker 


20 pc. 
craftsman’s 
tool set, for 
either model 


$575 Post- 


paid 


DREMEL MFG. CO. 


1135 CT, Racine, Wis. 






FREE 
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lf you are a locksmith, or cut keys, this Seek x — be invaluable. Write for 
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NOW FOR THE FIRST TIME YOU CAN BUILD 
A LIONEL SCALE MODEL LOCOMOTIVE 


Whether your railroad system is ‘‘O"' Gauge or OO" 
you can now own a Lionel scale model Hudson, for now 
this masterpiece of all miniatures comes in both scales! 


And now, this year, you can buy Lionel’s giant, 241/2- 
inch “O" Gauge reproduction as easily as on a time- 
payment plan. For it comes in five separate kits, one at 
a time or all at once. Five kits, only $59.50. Five’ dollars 
extra for remote control whistle and whistle controller. 


All of the detail and accuracy that Lionel has built into 
the ‘‘O"’ Gauge Hudson will be found also in the ““OO" 
model. 141 inches long, it’s a veritable power plant. 
Engine, cars, track and all, as low as $35. For pictures 
and details send for the new 1938 Lionel catalog. 


“LIONEL 


FOR ALL THE THRILLS OF RAILROADING 




















Mail The Lionel Corporation Dept. RB 
15 East 26th Street, New York, N. Y. 
Coupon Enclosed is 10 cents for a copy of the new 1938 
N | 52-page, full-color Lionel Catalog. Send it to: 
ow | Nome 
X Address 
| City State 

















MONTHLY when writing to advertisers. 





STOP! DoN‘T 
PUT IN ANTI-FREEZE 
TILL YOU CLEAN 
OUT THAT RADIATOR 


wit SANI-FLUSH!} 








Never put anti-freeze in a dirty radiator! 
The engine will overheat. You'll lose the 
anti-freeze and you may cause expensive 
damage to your car. It’s easy to clean out 
the cooling system of your car with SAnt- 
Fiusu. It costs only 10c. (25c for the largest 
trucks and tractors.) It takes only a few 
minutes. 

Pour SANti-FLUsH in your radiator, (Fol- 
low directions on the can.) Run the motor. 
Drain. Flush once. Refill with anti-freeze 
solution. Then you’re all set for the winter. 
Sani-FLusH is safe—cannot injure motor or 
fittings. You'll find Sani-FLusH in grocery, 
drug, hardware, and five-and-ten-cent stores. 
= and 10¢ sizes. The Hygienic Products 


Company, Canton, Ohio. 


Sani-Flush 


KEEPS RADIATORS CLEAN 


Our newest Offering, at an unheard o price for a faithful repro- 
duction of a real Grandfather's Clock. Scroll top, narrow waist, 
like picture. Shipped Knock Down. Cleverly designed. Easy 
to assemble, Others even cheaper. Plans oan atalogue FREE. 


AMERICAN CHIME CLOCK CO. 
1640 ‘Ruffner St. (Established 1877) Philadelphia, Pa. 


TYa¥ ad hil-lal 1M‘ )da 4. 
Z@ -wenps FREE 
ie! Cc 


, fT seo 
WORLD? Sine HARMLESS -E XCITING FUN 
Develops strong body and alert mind. HARMLESS. The spring- 
stee! 3-foot-long foi words) are equipped with rubber but 
ton Aluminum cup-shaped hand guards. Our De Luxe foils 
are built for hard usage 
Complete set of two foils (swords) and free instruction 
booklet, only $1.98. We pay postage. Two additional fencing swords FREE 
for limited time. ‘Regular price of these feoceteotloilsS3 SC ORDER ROW: 


All-American Fencers Guild, Dept. 11-SP,48 W.48th St., NewYork 











Wiring Model Railway 
Reversing Switches 
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GROUNDED — 
TO THE 
LOCOMOTIVE — 
FRAME - 


ALTERNATING-CURRENT motors for model 
railroad locomotives usually -come wired so 
that they run in one direction only, that is, 
forward. Often there is no diagram supplied 
to show how to reconnect the motor leads 
so it will run in either direction. 

If you check the motor closely, you will 
notice that there are four leads—two from 
the coil and two from the brushes. In order 
to connect the motor to a reversing switch, 
it will be necessary to sever all these con- 
nections. 

The reversing switch has four terminals. 
One of these in the center is grounded to the 
locomotive frame and becomes one of the 
pick-up leads. One side of the coil is con- 
nected to the remaining center terminal of 
the switch. One brush lead is then connected 
to each side of the reversing switch as shown 
in the diagram, which shows a standard 
drum-type reversing switch sold by all deal- 
ers in model railroad supplies. The wiring, 
however, is typical and can be applied to 
any type of reversing switch having four 
terminals.—C. A. V. 


Wall-Paper Cleaner Picks Up 
Splinters of Broken Glass 


FINE splintered glass, when strewn over 
the floor or a cupboard shelf, may be picked 
up safely and quickly with wall-paper clean- 
er. Pat the cleaner on the broken glass to 
pick up the coarse&8t fragments, then use 
fresh pieces to remove the remaining small 
particles. 

This is much better than using a brush, 
which is likely to leave some needle splinters 
sticking up from cracks where they may 
pierce the flesh or even break off in it at some 
later time.—G. N. ALWORTH. 
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National Educational Alliance 


ERE is an unparalleled opportu- 

nity to get the higher education 
you need for personal advancement. 
You can now broaden your mental 
equipment, bring your knowledge up- 
to-date—more interestingly and at 
less cost than you would ever have 
thought possible. 

The National Educational Alliance 
brings you 57 practical and cultural 
reading courses prepared by outstand- 
ing educators from the universities 
and colleges of the country. These 
courses are of such wide scope and so 
diversified in character that you will 
find many that vou will want to study 

-especially when you can get them 
for only one cent a lesson! 

oe 


There are no enrollment or student 
fees; membership in the Alliance is 


free. The courses are presented 
through the pazes of a fascinating 
weekly periodical—THE POPULAR 
EDUCATOR. When you join, you 
start to receive THE POPULAR 
EDUCATOR each week, for which 


Vou pay only 25 


The first 
issue vou receive includes 32 “No. 1 
Lectures” in 32. different 
instruction—among which are courses 
in History, Chemistry, Business Eng- 
lish, Mathematics, Photography, Lan- 
guages, Psychology, and others of 
equal interest and value. 

The second weekly issue brings you 
the “No. 2 Lectures” in these subjects, and so on. Ad- 
ditional courses are introduced as you go along, until 
all 57 courses have been presented complete in 53. is- 
sues. [t is, of course, not necessary to study all the 
courses at once. You may follow only the subjects you 
want to learn, just as you follow in a magazine the par- 
ticular serial that interests vou most. At any later time, 
you may return to Issue No. 1 and take up the study of 
iny additional courses you wish. To preserve your copies 
for reference, in orderly and attractive form, a handsome 
binder is available at trifling extra cost. 

Each course, whether practical or cultural, is as enter 
taining and informative as an expert in the subject, plus 
a popular writer, can make it. Each lecture is short 
enough to read at one sitting. You can carry THE POP 
ULAR EDUCATOR in your pocket and read it on the 
train or during any spare minutes of the day. 


per Issue, 


courses ol 


Each issue contains an average of 75 illustrations, con- 
sisting of photographs. drawings and diagrams, to make 
the lectures doubly 


interesting and clear, 








little this education costs, take for 


lo see how amazingly 
example a subject like PSYCHOLOGY. If you had to attend 
lectures on this subject in person at college, it would cost 


even an elementary textbook 
would cost you three or four. Yet the Alliance teaches you 
this useful science for a whole year——as part of the whole 
curriculum--for a COST OF EXACTLY 25c! Other popular 
courses such as ENGLISH (speaking, reading, writing). 
MATHEMATICS, ete., cost you just as little! 


you hundreds of dollars 


Here is such a wide choice of educational opportunities t)at 
you will find among them every course of instruction you 
want. Even if you do not feel the need of studying syste 
matically a single one of the 57 courses, you will still find 
in THE POPULAR EDUCATOR a vast wealth of articles as 
fascinating as could be found in any popular non-fiction 
magazine, ' 

Fach weekly number will give you the biggest quarters 
worth you ever had! 
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Department sent me to Station KWCR as 4 shoe factory job and put me into Radio at 


Radio operator. Now I am Radio Engineer —— , 
at Station WSUI. I am also connected with 80°04 pay. Radio is growing fast. The field 


Television Station W9XK.” is wide open to properly trained men.” 
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and those coming in Television; tells about my training a Address ey 
in Radio and Television; shows you letters from men i * L cosenncascencssosoossoescnscoocscosscosnenessssnencses soesensnesasinssas a 
trained, telling what they are doing and earning. Find 
out what Radio offers YOU! MAIL COUPON in an a DD secs stossuienietass | 
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Some Amateur Camera Fan 


Will Probably Do It! 


THe new photographic films—fine-grain, 
panchromatic, and so on, with astonishing 
exposure latitudes that permit the camera fan 
to get away with errors of judgment for 
which he ought to get 
shot—are magnificent 
testimony to the genius 
of our photographic 
chemists and film mak- 
ers. But I'd like to 
ask these photographic 
chemists one question. 
Why is it they haven't 
produced a film on 
which pictures can be 
made directly? By pic- 
tures, I mean pictures 
not negatives. Then you 
would be able to load your camera, make an 
exposure, develop the film, and have your 
finished positive, doing away with the irksome 
processes of transferring the film image to 
photographic paper. In short, why not make 
it so that we lazy amateurs can take our 
pictures on positive printing paper, directly ?— 
S.A.R., Chicago, IIl. 


Or Why Can‘t Somebody 
Grow a Rooftree? 


AND TIN IS 
BETTER THAN 
PAPER! 





SEEING the picture of that freak tree, whose 
trunk had been tied in a knot when it was a 
seedling, gave me an idea which I gladly pass 
on to you and your readers for what it may 
be worth. Why doesn’t some farsighted and 
enterprising nurseryman grow a batch of 
freak trees for the use of future generations. 
Thirty years from now, a tree that had grown 
up in the shape of a corkscrew, for example, 
could be sold at a premium to some future 
world’s fair as a “theme” design—at least as 
sensible as some we've 

Then, there a» 
would be the coil-  wupist 
spring variety for SHRUBBERY 

BE 7 
wheelbarrow handles 
so that lazy workers 
wouldn’t wear them- 
selves out under heavy 
loads. Or, by judicious 
twining of several 
trees, fine natural 
fences for nudist 
camps could be grown 
and sold at so much a 
yard, provided, of course, that they were free 
of knot holes. Seriously, now, opportunity is 
slipping through somebody’s fingers!—N.LS., 
Detroit, Mich. 
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Great Oaks from 
Little Acorn Tubes Grow 


WHEN radios were crystal sets, and crystal 


sets were twenty bucks, I bought my first copy 


of PopuLar ScIENCE because it went to great 
lengths to describe some of the early develop- 
ments of a new doodad called a “vacuum 
value.” Since then, I have accumulated a 
substantial file of back copies of the magazine, 
all with articles touching on the development 
of radio from a crackpot plaything to the 
mammoth industry it is today. P.S.M. still 
dishes out the right dope on the subject, and 
has now become a valuable supplement to our 
library here.—H.H., St. Paul, Minn. 


Perhaps They Were 
Soft-Shell Clams 


It’s hard to imagine what that Montclair, 
N.J., fellow’s distress must be when he tries 
to go to sleep with the 
allegedly noisy busses 
passing in front of 
his house. It must be 
terrific, to say the 
least, if he finds rel- 
ative peace by strap- 
ping clamshells over 
his ears. Every time 
I've held them up to 
my ears—as who 
hasn’t at some time or 
other to hear the 
noise ?—I’ve been im- 
pressed by the quiet of ordinary man-made 
sounds. The sharp-edged shells must form 
comfortable pillows to rest a weary head on, 
too.—K.R.O., Austin, Tex. 


HOW ABOUT COCONUT 
SHELLS 7 





A Step in the Right Direction 
Toward the Millennium 


THAT exercising machine built into a couch, 
described in the November issue, is just an 
other sign that we are getting closer to the 
millennium when the biggest effort of the whole 
day will be raising our eyelids after a hard 
night’s sleep. Then, we'll be bathed, fed, in 
structed, amused, given our exercise, put in 
contact with our fellow men (or mice?), and 
so on, entirely through the magic of mechan 
ical ingenuity, aided and abetted by radio and 
television. And when the end of the day comes 
a gentle breeze (from an electric fan) wil! 
save us from the effort of closing our eyes by 
the simple expedient (Continued on page 14 
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by the La Salle Problem Method 


Why Trained Accountants Command 






—and how ambitious men are qualifying | High Salaries 


ET this straight. 

By “accountancy” we do not mean “bookkeep- 
ng.” For accountancy begins where bookkeeping 
leaves off. 

The skilled accountant takes the figures handed 
im by the bookkeeper, and analyzes and interprets 
them. 

He knows how much the costs in the various 
lepartments should amount to, how they may 
be lowered. 

He knows what profits should be expected from 
a given enterprise, how they may be increased. 

He knows, in a given business, what per cent of 
one’s working capital can safely be tied up in mer- 
chandise on hand, what per cent is safe and ade- 
quate for sales promotion. And these, by the way, 

are but two of scores of percentage-figures where- 
vith he points the way to successful operation. 

He knows the intricacies of govern- 
nent taxation. 

He knows how to surve 
actions of a business over a given 
period; how to show in cold, hard 
hgures the progress it has made and 

where it is going. He knows how to 

e these findings as a basis for con- 
structive policies. 

In short, the trained accountant is 
the controlling engineer of business— 

ne man business cannot do without. 

Small wonder that he commands a 

ilary two to ten times as great as 
that of the book- 


Control 


y the trans- Business a Through 








LaSalle accountancy students.* For example—one 
man was a plumber, 32 years old, with only an 
eleventh grade education. He became auditor for 
a large bank with an income 325 per cent larger. 

Another was a drug clerk at $30 a week. Now 
he heads his own very successful accounting firm 
with an income several times as large. 

A woman bookkeeper—buried in details of a 
small job—is now auditor of an apartment hotel, 
and her salary mounted in proportion to her work. 

A credit manager—earning $200 a month— 
moved up quickly to $3000, to $5000, and then to 
a highly profitable accounting business of his own 


which netted around $10,000 a year. 
And What It Means to You 


Why let the other fellow walk away with the 
better job, when right in your own home you may 
equip yourself for a splendid future in this profit- 
able profession? 

Are you really determined to get 
ahead? If so, you can start at once 
to acquire—by the LaSalle Problem 
Method—a thorough understanding 
of Higher Accountancy, master its 
fundamental principles, become ex- 
pert in the practical application of 
those principles—this without losing 
an hour from work or a dollar of pay. 

Preliminary knowledge of book- 
keeping is unnecessary. You will be 
given whatever training, instruction 
or review on the subject of bookkeep- 

ing you may personal- 





Accountancy 





ly need—and without 





keeper. Indeed, as an 
dependent operator 
ead of his own ac- 
unting firm) he may 
earn as much as the 
president of the big Pays,” without obligation. 
1d influential bank 
) his community, or 
e€ operating man- 
er of a great rail- 
road. 


DEPT. 1283-HR 


O Business Management 

0 Modern Salesmanship 

0 Traffic Management 

D Law: Degree of LL. B. 

0 Industrial Management 

0 Business Correspondence 

O Credit and Collection 
‘Correspondence 


Some Examples 


nall wonder that ac- 
countancy offers the 
trained man such fine 
( )portunities—op- 
portunities well illus- 
trated by the success 





LaSalle Extension University 


A Correspondence Institution 


Opportunities in Accountancy—Check below and we will 
“Accountancy, 


(J Higher Accountancy: 
Other LaSalle Opportunities: 
of the other fields of business indicated below, check here: 


any extra expense to 
you. 

If you are dissatis- 
fied with your present 
equipment—if you 
recognize the oppor- 
tunities that lie ahead 
of you through home- 
study training — you 
will do well to send at 
once for full particu- 
lars. The coupon will 
bring themtoyou 
without any obliga- 
tion, also details of 
LaSalle’s convenient 
payment plan. 

Check, sign and 
mail the coupon 
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If more interested in one 
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0 Modern Foremanship 

Expert Bookkeeping 
Cc. P. A. Coaching 
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*Names available on request. 
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of blowing them shut. Meanwhile, it’s great 
to know that already the groundwork for the 
millennium is laid in the form of an exerciser 
that permits us to do our daily dozen without 
even getting up.—W.A.S., Boston, Mass. 


Hurricanes Have His Head 
Spinning Two Ways 
A FRIEND recently told me that hurricanes 
always whirl in one direction in the Northern 
Hemisphere and in the opposite direction in 
the Southern Hemi- 
YOU FORGOT THE LEFT-ANO- sphere. He implied 
Caper Ceeeen Vaca! that this was caused 
in some way or other 
by the prevailing 
movement of the equa- 
torial trade winds. 
And what’s more, he 
claimed that whirl- 
pools of water, even 
the tiny ones that are 
created in the drains 
of sinks and bathtubs 
as the water rushes 
down, take the same whirling direction that 
the hurricanes do in their respective hemi- 
spheres, assuming that there are no other 
disturbing factors, such as the sink’s design, 
to influence the motion. Now, I'll be darned if 
I can see how the trade winds can have any 
effect on the way the water runs out of my 
kitchen sink.—L.S., Troy, N. Y. 





A Freewheeling Elephant 
ls a Dreadful Thought 


As you study the animal kingdom, it seems 
as if nature has duplicated most of man’s 
mechanical inventions, with two notable ex- 
ceptions. So far as I know, no land animal 
travels on wheels, and no fish uses a screw 
propeller. Yet, it seems perfectly possible to 
imagine some structure that would serve the 
purpose.—J.F.K., Denver, Colo. 


He Can‘t See Why 
We See Through Glass But Not Sand 


AFTER trying several 
sources unsuccessfully 
to get a_ satisfactory 
answer to a question, I 
am passing it along in 
the hope that some of 
your readers may be 
able to help me out: 
What is the difference 
in the molecular struc- 
ture of objects that are 
translucent, opaque, and 
transparent? You can 
take a material that is 
translucent or opaque and render it either 
temporarily or permanently transparent. You 
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can take such material as sand, which is 
opaque, and heat it to make glass, which is 
transparent. What I’d like to know is what 
happens to the molecular structure of these 
substances to cause such radical changes 
in their physical characteristics——V.D.C., 
Chicago, II. 


Old Rip Could Give 


Some Pointers to This Fellow 

OnE of my friends 
recently brought up 
an interesting ques- 
tion. If you could go 
to sleep like Rip Van 
Winkle, and could de- 
cide beforehand just 
how long you would 
sleep, when would you 
want to wake up—ten 
years, 100 years, 1,000 
years hence? What do 
your readers say? 
What future date 
seems most interesting to them? What do 
they think science would have accomplished 
by then?—A.E., Philadelphia, Pa. 


Would Dunkel’s Parachute 
Scorch from Friction? 


My INTEREST was particularly aroused by 
your article on Joseph J. Dunkel’s proposed 
parachute leap. When Mr. Dunkel is traveling 
at the terrific speed of 2,000 miles an hour and 
releases his first small parachute, isn’t there a 
possibility of this parachute being scorched 
by friction that is sure to develop, thus caus- 
ing it to fail to exert the necessary pull that 
is to open the larger chute?—T.J., Pine 
Bluff, Ark. 


Reader Urges Control of That 
Bumper Crop of Bumper Attachments 


WHEN will our automobile manufacturers 
wise up and make automobile bumpers wider, 
of uniform height (in- 
cluding truck bump- 
ers), and hookproof, 
as well as strong 
enough to take it? 
Judging from the 
length of time it took 
them to design an ad- 
justable driver’s seat, 
I guess we motorists 
have a long wait ahead 
of us. These eleven- 
teen different styles of 
bumper attachments 
are fine—for the manufacturers who sell them 
But a properly designed bumper would make 
them unnecessary to begin with. Let’s have 
neat-looking, six-inch- (Continued on page 16) 
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I am a student of the American School, Chicago. 
A little more than half way through my course— 
already my increased knowledge has brought me 
promotion as a result of the hour or so a day I 
have been spending getting acquainted with the 
principles of the work I enjoy. I use only part 
of my spare time, so it doesn’t interfere with 
my home and social life, and certainly helps me 
on the job. 


| Am Getting Ready to Earn More Money 
.. . Preparing for a Bigger Job 























I have been surprised at the practical manner 
in which even advanced work is explained. It 
is a lot easier than I had expected. I only wish 
I had started this plan of getting ahead a few 
years earlier. But when I was 18 to 201 felt pretty 
sure of myself. I didn’t take enough stock in 
what more experienced people told me about 
the importance of being thoroughly trained for 
the job I wanted. 


You Can’t Win If You Don’t Try 
American School, Dept. G946, Drexel Ave. at 58th St., Chicago 


ALR > KSAT AMARA aS eKdhedseesesemion CUT ALONG THIS LINE ----.---------- 


| Try a Lesson Yourself —WNo Obligation 
American School, Dept. 6946, Drexel Ave. at 58th St., Chicago 





I have checked the line of work in which I would like a good job 


gation on my part a copy of your Bulletin and an early lesson in the field I have selected 
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) Air Conditioning 

©) Architecture 

C2) Automotive Engineering 
0 Automobile Repairing 
0 Bookkeeping and 

Cost Accounting 


Electrical Engineering 
Diesel Engineering 
Drafting and Designing 
Electric Refrigeration 
[) Heating, Ventilating, 
Plumbing 


0 Business Management DC Professional Accounting 
-) Civil Engineering Incl. A. Coaching 
Aviation 0 High School 


© Contracting, Building O Highway Engineering 


Please send me without expense or obli- BULLETIN 
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made, 


wide 
with the ends tucked in so they can’t hook onto 


damageproof bumpers, strongly 
things (including pedestrians)! 
are now, they give almost 
service! I protest!—A.V., 


Heck, as they 
as much trouble as 
New York City. 


This Is Something for 
the Readers To Decide 

As a steady reader of “Readers Say,” I can 
suggest only one thing to your contributors 
They all sound off, humorously sometimes, 
other times seriously, on current affairs, 
articles you run, other readers’ opinions ex- 
pressed through the department, and their 
mathematical problems. How would it be to 
invite readers to submit questions, other than 
mathematical, which they cannot find satis- 


factory answers for in 
WHY CAN'T WE 
HAVE A REST 


qualified reference 
a FROM WHY 
«*) 


books. For example: 

erc ? Where did the expres- 
. sion “O.K.” originate? 
What is the maximum 
height possible for a 
structure? Will the 









2 major oceans ever be 
/ tunneled? Will steam- 
Wy driven automobiles 


come back? Could the 
U.S. raise its own rub- 
ber and coffee? A lot 
of us would find answers for such questions. 
If they were kept brief enough, you might 
publish them in “Readers Say” and that de- 
partment’s reader interest would go even 
higher than it obviously is already.—N.5.P., 
Trenton, N.J. 


But He Still Sets His Clock, 
Just To Be Sure 


Do people have a “sixth sense” of time? 
[ find that I often wake up just ahead—by 
five minutes or less—of the hour for which 
my alarm clock is regularly set. This morning 
it was so close that I was actually reaching 
out to disconnect the alarm when it went off. 
Now, is this simply a coincidence? Or does 
some physical “timekeeper such as the 
pulsing of the blood, enable us to judge the 
passing of time?—-A.D.F., Paterson, N.J. 


who 
WHAT wnere 
werk 


¢ 


Here’s a Fellow 
Who Knows All the Answers 


THE problem of the three circles submitted 
by E.R.S. in the September issue was a wow! 
You'll find that by connecting the centers of 
the three circles with lines, it is quite a simple 
matter to see two pairs of similar triangles 
Each triangle is isosceles, each having a pair 
of equal sides (radii of circles, etc.). So the 
angles opposite the equal sides of each triangle 
are also equal. But in each of the pairs of 
triangles, it is obvious that there are opposite 
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interior angles which also are equal, so it 
can be proved from there that the line con- 
necting the centers of the upper circles is 
parallel to AB in your diagram, by reason of 
the equal alternate interior angles. S.A.M.’s 
problem in the October issue was a nice one. 
I got A equals 1.886 inches, and B equals 3.264 
inches. Oddly, the ellipse touches the sides 
of the triangle at their mid-points, and the 
center of the ellipse lies at the intersection of 
the medians.—R.T.C., Ann Arbor, Mich. 


You‘ll Be Going Around in Circles 
Before Solving This 


HAVE been 
your magazine for 
about ten years and 
sure find it the most 
interesting publication 
on the market. I've 
come across a problem 
that’s stumped me, 
and I’m sure that 
among your readers 
there is some one who 
can help me out. Here 
is the problem: By 
how much area does 
the circle which circumscribes three tangent 
circles of one-inch radius differ from a circle 
circumscribing four tangent circles of one- 
inch radius? Here’s wishing you the best of 
luck in your future issues of good old PS. 
W.S.L., Jr., Bethlehem, Pa. 


reading 
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More Streamline Arguments 
Are Needed on This Matter 


ALL this streamlining gets in my hair. As I 
see it, there is only one perfect shape for an 
automobile, one for an airplane, and one for 
a boat, and that is where the design presents 
the least resistance to motion through a given 
medium. Yet every inventor of a new vehicle 
tacks the descriptive adjective “streamline” 
onto the vehicle’s name. According to their 
reasoning, there are a thousand ways of 
streamlining some- 
thing. According to 
mine,theword“stream- 
line” is absolute, like 
“unique,” “bottom,” or 
“tops,” when we say 
“it’s the tops.” A thing 
can't be “uniquer,” 
“bottomer,” or “tops- 
er.” Neither can it be 
“more streamline,” ac- 
cording to my concep- 
tion of the meaning of 
the word, and to the 
way my dictionary puts it, “when resistance 
to flow is least possible.” (Italics are mine.) 
How do your readers feel about this?—A.R.L., 
Mobile, Ala. 


WONDER IF MY 
DICTIONARY 15 
STREAMLINE / 
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Cv BATENT 


NEW IDEAS FOR IMPROVEMENTS IN MACHINERY, 
mall ideas May Have ARTICLES, DESIGNS, FORMULAS, ETC. 


H Every year thousands of Patents are granted. Very few, however, represent 
Large Commercial ver\ ve 1 1 sands O l € 1te¢ € , ew 1lOoOWeVE ep e€S€ 


the discovery of entirely new principles. Most of them provide new methods of 
Possibilities doing some every-day thing in a better way—changes for greater efficiency, use- 
fulness, adaptability, or beauty in some previously Patented thing. These IM- 
leas do not have to be com- PROVEMENTS are Patentable if new, and actually represent new invention. 
These improvement Patents offer large chances for profit if commercially use- 
ful. The business world wants improved products and services. 





cated to be profitable when 
utented. The 5¢ and 10ce 
tores flourish on simple Pat- MODELS AND FINISHED DRAWINGS UNNECESSARY 


ted products which are com- Our Big Book tells you how you can start immediately to apply for Patent 
rcially suecessful. The zip- Protection even if you haven't finished models or drawings available now. It 
: will tell you how we can prepare the specifications and finished drawings nec- 
essary in the form prescribed by the Patent Office—so as to secure for you full 
iper clip, collar button—all Patent Protection. Mail Coupon for Our Big Book TODAY. 


simple yet familiar inven- 


safety pin, thumb tack, 


OUR SERVICES TO YOU 


: : We are Registered Patent and Trade-Mark Attorneys, serving Inventors all over 
‘ewards. If you have a Pat- the United States and abroad. Our Organization is complete. We have Drafts- 
men, experienced Searchers and Attorneys to serve your interests. We can act as 
your legal adviser in all Patent Matters. Our complete service is described in Our 
Send for our FREE Big Book. Mail Coupon for it NOW. 


ns—brought their inventors 





table idea—act to protect it. 


18-Page Book that IN CASE YOU FEEL THAT YOU HAVE NOT SUFFICIENT 
tells you how. FUNDS AVAILABLE FOR PATENT FEES 


Our Big Book tells you how to legally assign an interest in your invention before 
filing application—to some friend willing to aid you. Better to do this than to 
delay indefinitely and see another inventor develop your idea and Patent it before 
you do. Send Coupon NOW. 





REASONABLE FEES—CONVENIENT TERMS 


Don’t worry about finances. Our fees are very reasonable 
we can arrange convenient terms of payment. It 
is our custom to permit clients to pay for our 
services in installments as the application prog 
resses in our office. See our Big Book for fees 
in obtaining Patent. It explains our ar 

rangements clearly. Send for it NOW. 


SEND | 
TO-DAY 


CLARENCE A. O'BRIEN 
REQUEST OUR BOOK—NOW! and HYMAN BERMAN 


Know exactly what you should do to ens * 

Lenoretisiay’ rea oars sone cot a 886 Adams Building, Washington, D.C. 
seed tig bade og. ge ong Registered Patent Attorneys Before U. S. 
we, as Registered Patent Af- a Patent Office 

torneys, can do for you. Mail ts) Please send me at once your Big Free 48 
the coupon NOW for our Big Page Book “Patent Guide for the Inventor” 
Booklet and ‘*Record of In and your Specially Prepared *“‘Record of Inven- 
vention’’ Form. tion’ Form. This request does not obligate me. 


IARENCE A. O’‘BRIEN 
d HYMAN BERMAN 


‘Adams Building Washington, D. C. 


eistered Patent Attorneys Before U. S. Patent Office 


(Please write or print plainly) 





Device Foils Slug Passers 


USING mirrors and 
prisms, Abraham and 
Joseph Weiss, of New 
York City, have de- 
vised a way to make 
coins dropped into pay 
telephones visible to 
an observer outside 
the booth. Designed 
especially to discour- 
age the use of slugs 
in telephones, the ar- 
rangement provides a 
display screen that is attached to the outside 
of a phone booth. When a coin is dropped in- 
to the telephone slot, its image is clearly 
visible on the screen. 














Automatic Paint Brush 


PAINTERS using a 
novel ‘fountain-pen”’ 
brush developed by 
Hollis F. Mitchell, of 
Indianapolis, Ind., can 
paint without having 
to dip the brush peri- 
odically into a paint 
can. From a reservoir 
above the level at 
which the new brush 
is being used, paint 
flows through a flexi- 
ble tube into the 
brush’s hollow handle and down to the bris- 
tle tips. A valve in the brush handle controls 
the flow of paint. 


Decoy Uses Dead Birds 


BIRDS already shot by hunters make lifelike 
decoys to lure other birds into shotgun range, 
with the use of a novel apparatus recently 
invented. A metal harness holds a dead bird 
in flying position as it travels on rollers down 
a taut line between the hunting blind and a 
post set in the water about ninety feet away. 
After the bird has “glided’’ to a landing, a 
control string is pulled to fold its wings and 
lift its head in a natural position. 
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Trucks Cut Vertical Pipe 


ANY large-diameter pipe set in the ground 
is quickly severed by a friction process origi- 
nated by Russell C. Showalter, of Oklahoma 
City, Okla. From a revolving drum mounted 
on the back of one truck, a flexible line runs 
around the upright pipe and then continues 
at an angle to a second drum mounted on an- 
other truck, as shown in the illustration. 
Heavy weights are attached to the line to 
assure uniform tension. As the drums move 
the line back and forth from one truck to 
the other, frictional contact with the pipe 
severs it at the desired point. 


Ice Straws Flavor Drink 


BEVERAGES are 
flavored and iced 
at the same time 
when sipped 
through a new- 
type drinking 
straw. The straw 
is designed so that 
when it is used, 
the beverage 
passes up through 
a soluble, frozen 
flavoring materi- ; 
al within the body —j! 
of the straw. The 
straws are kept on ice until time for use. 


Golf Teeing-Up Machine 


GOLF balls are automatically teed up for 
driving by an ingenious practice aid. From 
an underground container, golf balls are re- 
leased down a 
runway, one ata rs 
time, by a foot . 
lever. When the 
lever is released, 
a ball is forced up 
through a tube by 
a spring-actuated 
plunger to assume 
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a conventional po- — 
sition above 

ground for driv- 

ing with a golf 

club. Lae 
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Money-Making Opportuni 


for Men of Character 


EXCLUSIVE FRANCHISE FOR 
AN INVENTION EXPECTED TO REPLACE 


A MULTI-MILLION-DOLLAR INDUSTRY 











Forty years ago the horse and buggy business was supreme—today 
almost extinct. Twenty years ago the phonograph industry ran into 
many millions—today practically a relic. Only a comparatively few 
resighted men saw the fortunes ahead in the automobile and the 
ublic buying swept these men to 
fortune, and sent the buggy and the phonograph into the discard. So 
are great successes made by men able to detect the shift in public favor 
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Costly Work Formerly 
“Sent Out” by Business Men 
Now Done by Themselves 
at a Fraction of the Expense 


This is a call for men everywhere to handle 
exclusive agency for one of the most 
unique business inventions of the day. 


adio. Yet irresistible waves of 


ym one industry to another. 
ow another change is taking place. 


Not a “‘Gadget’’— 
Not a ‘‘Knick-Knack’’— 


but a valuable, proved device which 
has been sold successfully by busi- 
ness novices as well as seasoned 
veterans. 


{ake no mistake—this is no novelry—no flimsy creation 
ich the inventor hopes to put on the market. You 
bably have seen nothing like it yet—perhaps never 
amed of the existence of such a device—yet it has already 
n used by corporations of outstanding prominence—by 
lers of great corporations—by their branches—by doc- 
s, newspapers, publishers—schools—hospitals, etc., etc., 
1 by thousands of small business men. You don't have to 
vince a man that he should use an electric bulb to light 
office instead of a gas lamp. Nor do you have to sell 
same business man the idea that some day he may need 
»ething like this invention. The need is already there— 
¢ money is usually being spent right at that very 
ment—and the desirably of saving the greatest 
t of this expense is obvious immediately. 


Some of the Savings 
You Can Show 


u walk into an office and put down before your prospect 
tter from a sales organization showing that they did 
rk in their own office for $11 which formerly could have 
t them over $200. A building supply corporation pays 
man $70, whereas the bill could have been for $1,600! 
automobile dealer pays our representative $15, whereas 
expense could have been over $1,000. A department 
¢ has expense of $88.60, possible cost if done outside 
business Sie well over $2,000. And so on. We could 
¢ possibly lise all cases here. These are just a few of 
many actual cases which we place in your hands to 
k with. Practically every line of business and every 
10n of the country is represented by these field reports 
ch hammer across dazzling, convincing money-saving 
ortunities which hardly any business man can fail to 
lerstand. 
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An old established industry—an integral 
1 important part of the nation’s structure—in which millions of dollars chan 
every year—is in thousands of cases being replaced by a truly astonishing, simple inven- 

n which does the work better—more reliably—AND AT A COST O N AS LOW 

2% OF WHAT IS ORDINARILY PAID! Ic has not required very long for men 
who have taken over the rights to this valuable invention to do a remarkable business, 
od show carnings which in these times are almost unheard of for the average man. 
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EARNINGS 


One man in California earned over $1,600 per month for three 
months—close to $5,000 in 90 days’ time. Another writes 
from Delaware—“‘Since I have been operating (just a little 
less than a month of actual selling) and not the full day at 
that, because I have been getting organized and had to spend 
at least half the day in the office; counting what I have sold 
outright and on trial, I have made just a little in excess of one 
thousand dollars profit for one month.’” A man working small 
city in N. Y. State made $10,805 in 9 months. Texas man 
nets over $300 in less than a week's time. Space does not per- 
mit mentioning here more than these few random cases. How- 
ever, they are sufficient to indicate that the worthwhile future 
in this business is coupled with immediate earnings for the 
right kind of man. One man with us has already made over 
a thousand sales on which his earnings ran from $5 to $60 
“ sale and more. A great deal of this business was repeat 

usiness. Yet he had never done anything like this before 
coming with us. That is the;kind of opportunity this business 
The fact that this business has attracted to it such 
business men as former bankers, executives of businesses— 
men who demand only the highest type of opportunity and 
income—gives a fairly good picture of the kind of business this 
is. Our door is open, however, to the young man looking for 
the right field inwhich to make his start and develophis future. 








Profits Typical of 
the Young, Growing Industry 


Going into this business is not like selling something 
offered in every grocery, drug or department store. For 
instance, when you take a $7.50 order, $5.83 can be your 
share. On $1,500 worth of business, your share can be 
$1,167.00. The very least you get as your part of every 
dollar's worth of business you do is 67 cents—on ten 
dollars’ worth $6.70, on a hundred dollars’ worth $67.00 
—in other words two thirds of every order you get is 
yours. Not only on the first order—but on repeat orders 
—and you have the opportunity of earning an even larger 


percentage. 


This Business Has 
Nothing to Do With 
House to House Canvassing 


Nor do you have to know anything about high-pressure 
selling. “‘Selling’’ is unnecessary in the ordinary sense 
the word. Instead of hammering away at the customer 
and trying to “‘force’’ a sale, you make a dignified, 
business-like call, leave the installation—whatever size 
the customer says he will accept—at our risk, lee the 
customer sell himself after the device is in and working 
This does away with the need for pressure on the cus- 
tomer—it eliminates the handicap of trying to get the 
moncy before the customer has really convinced himself 
100%. You simply tell what you offer, showing proof of 
success in that customer's particular line of business. 
Then leave the invention without a dollar down. Ic 
starts working at once. In a few short days, the installa- 
tion should actually produce enough cash money to pay 
for the deal, with profits above the investment coming in 
at the same time. You then call back, collect your money. 
Nothing is so convincing as our offer to let results speak 
for themselves without risk to che customer! While others 
fail to get even a hearing, our men are making sales 
running into the hundreds. They have received the atten- 
tion aée largest firms in the country, and sold to the 
smallest businesses by the thousands. 
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No Money Need Be Risked 


in trying this business out. You can measure the possi- 
bilities and not be out a dollar. If you are looking for a 
business that is not overcrowded—a business that is just 
coming into its own—on the upgrade, instead of the 
downgrade—a business that offers the buyer relief from 
a burdensome, but unavoidable expense—a business that 
has a prospect practically in every office, store, or factory 
into whic byes can set toot—regardless of size—that is a 
necessity but does not have any price cutting to contend 
with as other necessities Pendle because you control 
the sales in exclusive territory is your own business— 
that pays more on some individual sales than many men make 
in a week and sometimes in a month's time—if such a business 
looks as if it is worth investigating, get in touch with us 
at once for che rights in your territory—don't delay— 
because the chances are that if you do wait, someone else 
will have written to us in the meantime—and if it turns 
out that you were the better man—we'd both be 

So for convenience, use the coupon below—but send it right 
away—or wire if you wish. But do it aow. 4s 


F. E. ARMSTRONG, President 
Dept, 4052-N, Mobile, Ala. 


cmocc--eee 


*~ 
FOR EXCLUSIVE 
I RUS TERRITORY PROPOSITION 


j F. E. ARMSTRONG, Pres., Dept. 4052-N, Mobile, Ala. | 
Without obligation to me, send me full infor- 

1 mation on your proposition. 1 

| Name - o 
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B Box No 
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growing by leaps 


Air Conditioning 
Industries—are 
new opportunities for top-pay 
can qualify. 
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expert engineers, 
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newest 
Each day 
await the trained man. You 
NOW you can learn practical Air Condition 
guidance of 
National Schools have made revolution 


to 





Amazingly diffrent 


Not to be confused with ordinary 
correspondence courses, National 
Schools’ plan brings you combined 
home-training and actual shop ex- 
perience. 





KEEP YOUR 
PRESENT JOB 
WHILE 
LEARNING 
AT HOME 











START at home 
FINISH 


nary training while you are 
ing time and money. Later, 
for big pay jobs. Only a residential S« 
tional, can offer this kind of training 
vears of continuous testing. 
After your home study is completed 
roundtrip transportation to Los 
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me 
pening. \ 7, 
4 con \*% \\ 












iy for life 
Ket ne 


Los Angeles 


National Schools, Dept. PSC 12 
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CAPABLE of 
holding up to fif- 
ty shells, a new 
machine-gun pis- 
tol has a maga- 
zine under the 
barrel that holds 
shells side by side 
in a spiral chan- 
nel fitted with a 
spring mechanism 
for forcing them 
into the firing 
chamber. One 
shell may be fired 
at a time, or all 


may be fired in rapid succession, 
The firearm 


pull of the trigger. 
vention of Herman J. 


New Machine-Gun Pistol 





with one 
is the in- 


Kobe, of Bryan, Ohio. 


Improvement for Oil Cans 





WHEN oil gets 
low in an ordinary 
oil can, it is im- 
possible to force 
it out through 
the spout unless 
the can is tipped 
up almost verti- 
cally. A new-type 
can originated by 
Carl Leonard, of 
Wakefield, Nebr., 
eliminates this 


difficulty by having the inner end of the spout 
extend down to the bottom edge of the can. 


New Two-Piece Overalls 


WORKMEN will 
waste no time getting 
in or out of two-piece 
overalls fitted with 
slide fasteners by a 
method Hyatt Le- 
moine, of Maywood, 
N. J., proposes. As 
indicated in the illus- 
tration, a workman 
removing his overalls 
pulls the metal slider 
up from the trousers, 


turns it at right an-° 


gles and pulls it in a 
horizontal direction 
around his waist, and 
then turns it oncemore 
to open the jacket. 
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INVE 


AND OTHER MEN 
WITH IDEAS 


"We're only entering the great period 
of inventive advancement” 


—says C. F. Kettering, Vice Pres., General Motors. 
OMETIMES we hear people say: “Well, 


there isn’t much left to invent.” But 
Charles F. Kettering, Vice-Pres. and head of 
Research of General Motors, who helped de- 
velop the self-starter, Duco and many other 
outstanding inventions, doesn’t think that at all. 
Not long ago in a published statement, he said: 


“If we took half the men employed in tool 
making and put them to working out new in- 
ventions, new things, we could snap out of 
this depression in no time. Our return to 
normal times depends on new manufactured 
products that will catch the purchaser’s eye, 
get him to buy and thus start the ball rolling. 
Change and buying go together. We are only 
entering the great period of inventive ad- 
vancement.”” 


Many Little Ideas Have 
Big Commercial Possibilities 


Some of the worid’s best inventions came from men who 
didn’t consider themselves inventors at all. The telegraph 
was invented by a painter, the typewriter by a farmer, the 
hand camera by a bank-clerk, the stock ticker by a den- 
tist. Or look at small inventions. A husband noticed his 
wife bending a hair pin to make it stay put. That gave 
him the idea of the crinkly hair pin. One day a golfer got 
the idea to make a wooden tee. Now wooden tees are sold 
by the millions every year. There are many similar exam- 
ples in inventive history. That is why we say that the 
books shown here are tor INVENTORS and Other Men 
with IDEAS. Whether you consider yourself an inventor 
or not—if you have an idea that will make money, save 
time, save labor, or give pleasure—find out how you can 
protect your rights to it. 


Our Business Is to Help You 


For forty years, this organization has been in the busi- 
ness of helping inventors. During that time inventions 
from every corner of the country have been turned over to 
us to protect. Some ideas have represented complicated 
mechanisms; others have been small, practical articles 
like a Can opener or a new toy. All this has given us a 
wealth of experience to use for the inventor of today 
Here in Washington, we maintain a large staff of expe- 
rienced Patent Specialists to give you prompt and expert 
service. Yet because we work efficiently——our fees are 
low, and if desired we help you with deferred payments 
3ut first, find out exactly what to do to protect yourself 
Decide on that today by sending for your FREE copies of 
the books shown above. 
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REGISTERED PATENT ATTORNEYS 
MAIN OFFICE: 10-P, VICTOR BUILDING 
WASHINGTON, D. C. 


OTHER OFFICES: 
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me FREE 
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THESE BOOKS 
TELL YOU: 


How the Patent 
Laws protect an in- 
ventor. Simple steps 
totake promptly, with- 
out cost, to claim your 
right to your idea. 
Kind of sketch or 
model needed. How 
you can go about sell- 
ing an invention. They 
are full of valuable 
facts, simple, easily 
understood sugges- 
tions and interesting 
bits of inventive his- 
tory. We gladly send 
them to serious men. 
No charge, no obliga- 
tion. Write us or use 
the coupon below. Get 
that much done today. 


1CcTOR 


1010-C, 


514-C, Empire Bldg., 
405-C, Garfield Bldg., 
Hobart 
copies of your books, 
hen and How to Sell 


e Co. 


Pittsburgh 

Los Angeles 
San Francisco 
‘*Patent Pro- 

an Invention.’’ 


Bldg., 


e: Same books supplied by any of the branch of- 


listed above 
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GEE...1d sure like to 
have real HE-MAN 


muscles ! 





: So would |, but it 
takes a long while 





N 










the first Tdays 
YOU can have a 
Body like Mine! 


-p°%"t get the idea that it takes a lot 
of time and hard work for you to get 
smashing strength and powerful muscles! 
Don't think you need dumb-bhell prings 
or other contraption Both these ideas are 
all bunk—and I have PROVED it. All I 
need is 7 days to prove what I can do for 
you And I don't need any apparatus 
either. In fact, I don’t believe in artificial 
methods that may train your vital 
organs for life 


NATURAL Methods Are All | Need 


Here you see an actual photo of how 
I look today No muscles have been 
painted on This i the camera’s 
honest proof of what I did for MY body 
Now I'm ready to prove what my secret 
of Dynamic Tension can do for YOURS! 


A Tew years ago I was a physical wreck, a 
{7-pound weakling—flat chested, arms and 
legs like pipestems. I was worried. I studied 
myself. Then I found a new way to build my 
elf up. A way that wa imple, natural, quick 
and sure! ‘‘Dynamic Tension’ is what I ealled 


it. In a short time I had the body that ha 
twice won the title of The World Most 
Perfectly Developed Man 


Get My FREE Book 


Thousands of others now know from their own per 
sonal experience what Dynamic Tension has done fo 
them 

This little coupon brings you my free book, which 
tells all about it. No cost or obligation 

I just want to give you proof that I can do for you 
what I have done for so many others: give you broad, 
powerful shoulders, biceps that bulge with smashing 
strength, a chest that stanc yut solid and muscular 
and an evenly developed body that will make others 
! rfs next to you ail this coupon TO 
- ATLAS, Dept. 112, 115 E. 23rd St., 











look like dwa 
DAY! CHARI 
New York, N 
_——— ow ee ee ee 
CHARLES ATLAS, Dept. 112, 

115 East 23rd Street, New York, N. Y. 


I want the proof that your system of Dynamic Tension will make 
New Man of me give me a healthy, husky body and big muscle deve 
opment. Send me your free book Everlasting Health and Strength 
and full details of your 7-DAY TRIAL OFFER 
Name 

(Please print or write plainly) 
Adare 
City State 


me) y 
-, 
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international Contests. 





THIS STERLING 
SILVER CUP 
BEING 
GIVEN AWAY 


This valuable cup 
stands about 14 
inches high ona black 
mahogany base 


I will award it to 
my pupil who makes 
the most improve 
ment in his develop 
ment within the next 
three months 















—says Charles Atlas 
Holder of title, “World's 
Most Perfectly Developed 
Man” won in Nationaland 

















MONTHLY 


l 





u he n 





Shirt Covers Suspenders 


SUSPENDERS can be 
kept out of sight when 
they are worn with a 
new shirt designed by 
Moses Liebmann, New 
York City inventor. 
Openings in the shirt 
adjacent to the waist- 
band of the trousers 
allow the suspender 
tabs to be pulled 
through and attached 
to the waistband but- 
tons in the conven- 
tional manner. Flaps 
of the same material 
of which the shirt is 
made extend down 
over the openings to 
conceal them, as well as the suspender tabs. 


Hand-Held Driving Visor 











AN anti-glare device conceived by David 
Elliott, of Johnstown, Pa., is held in the hand 
of a motorist to shield him from the direct 
rays of the sun, or from the beams of ap- 
proaching headlights at night. Made of a 
tinted, transparent material, the shield has 
an elongated opening near its base so that 
the motorist can grasp it and hold it against 
the rim of the steering wheel, as shown. 


Block Fits Any Size Hat 


HATS of any size 
are easy to clean 
and block with a 
new pneumatic de- 
vice. The invention 
of George F. Wil- 
helm, of St. Charles, 
Mo., the hat block 
has a hollow body 
of elastic material 
which is inflated to 
a desired hat size 
by forcing in com- 
pressed air through 
a tube from a stor- 
age cylinder. 
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produce “LOW COST” power— 
unbelievably light in weight. 
r busses; huge trucks 
ind f irplans Ca one DIESEL 
POWE R. Th nk wh: ill mean in the way 
of opportunities for DIESEL TRAINED MEN, 


Learn Diesel at Home 


Get into this profitable field NOW—prepare for an ever in- 
reasing demand—know the answer to any Diesel problem. 
We train you at home in SPARE TIME. No need to waste 
4 minute or interfere with work or pleasure. Prepare for 
ivancement the Diesel way. Get in line for a Big Pay Job. 
Write for FREE bulletin — there is no cost or obligation. 


AMERICAN SCHOOL 


Dept. D 946 


Want a Career in 


photography? 


Profit by the growing demand for photographs ! Won- 

derful money-making opportunities in Commercial, 

News, Portrait, Advertising and Motion Picture Pho- 
aphy. Train at home or in our modern, completely 

equipped studios. 28th year. Send for free booklet 
NEW YORK INSTITUTE OF PHOTOGRAPHY 

10 West 33 St. (Dept. 5) __ New York City 


FREE CATALOG 


Finest quality. Over 300 artistic designs. 
Write for our attractive free catalog and select 
a beautiful pin or ring for your class or club. 


Dept. O, METAL ARTS CO.,Inc., Rochester, »N. Y. 


BUILD ELECTRIC FENCE paty, 


Costs nothing to build. 

erates on car battery or hot shot. 35c - or 
gs complete plans and valuable catalog oa” 
ing over 500 electrical items. Ba . 
LEJAY MFG., 823 LeJay Bidg., Minneapolis, Minn. _ id 


Diesel Engines 
1e newer ones are 
High ae a 
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NOW ONLY REAL ENGINE VALUE 

Over 7.000 GHQ Gas Engine 
Kits have been sold at $8.50. 
Now is your chance to buy the 
New Improved kit for $5.00. Ab 
solutely complete with coil, plug, 
etc. Forboatsand planes. Send only 
Shipped Exp. Coll. for balance 
day. Catalog 8c. DEALERS 
WRITE. A screwdriver is the only 
Average assembly time 30 minutes. 













tool needed. 


GHQ MOTORS, 854S East 149 St., New York, N.Y. 











WHO Said Model Railroading 
TAKES UNUSUAL SKILL? 


@ Only those who don't know the whole 
fascinating story of this thrilling hobby! 
It's all set forth in the new Scale-Craft 
Catalogue, a perfect gold mine of useful 
information, colorful facts about railroad- 
ing, charts, diagrams, illustrations—a com- 
plete guide to all aspects of model railroad- 
ing from the first exhilarating steps of the 
beginner to the very iatest developments 
in new-style equipment. Fun to read! In- 
valuable for constant reference! Send 25c 
for your copy today to Scale-Models, Inc., 
Dept. B. 15168. Wabash Ave., Chicago, Ill 
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Start $1260 to $2100 a Year 
MANY 1939 APPOINTMENTS 
EXPECTED 


Railway Postal Clerks 


Railway Postal Clerks get $1,900 the first year regular, 
being paid on the first and fifteenth of each month. ($79.17 
each pay day.) Their pay is automatically increased yearly 
to $2,450. Advance may be had to Chief Clerk at $2,700 a 
year. ($112.50 each pay day 










3 Days On—3 Days Off—Full Pay 
Railway Postal Clerks on long runs usually work 3 days 


During 
were 


When 


and have 3 days off duty or in the same proportion 
this off duty their pay continues just as though they 
working. They travel on a pass when on business. 
they grow old, they are retired with a pension. 


City Mail Carriers, Post Office Clerks 


Clerks and Carriers now get $1,700 the first year on reg- 
ular and automatically increase $100 a year to $2,100 and 
$2,300. 


File Clerk—Clerk 


Open to Men--Women 18 to 50 
Entrance salary $1,260-—$1,440 
year Appointments as File Clerks 
and Clerks in the Departments at 
Washington, D.C., are made from 
this examination 


Many Other Positions 
Many other positions are obtain- 


able. Those wishing these positions 
should qualify at once. 





Get Free List of Positions 


Fill out the followir coupor Tear it off and mail it today 
now, at once 

This investment 1 ré t \ T ettir a hi paid govern 
ment job 


FRANKLIN INSTITUTE. Dept. C255, Rochester, N. Y. 


Rush to me, entirely free of charge (1) a full description of U. S 
Government Jobs; (2) Free copy of illu tratec 1 32-page book, ‘‘How 
to Get a S. Government Job’’ Li of 1 S. Government 
Jobs; (4) Tell me what to do t qualify for a U. S. Government Job 
Name 
Address 


Use This Coupon Before You Mislay It. Write or Print Plainly. 
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New Ideas 
FOR HOME OWNERS 


Power Lawn Mower Serves 
as Snow Plow in Winter 





NSTEAD of being stored away after 
the summer, a pneumatic-tired pow- 
er lawn mower now on the market 

can be used as a sidewalk or drive- 

way snow plow in winter. For winter 
use, the cutting unit is removed and 
a plow blade bolted directly to the 
side pieces of the mower frame. The 
plow, fifty-one inches wide and twen- 
ty-one inches high, is adjustable to 
various angles and levels. Four heavy 
pneumatic tires provide an efficient 
tractive surface for the combination 
unit, which is driven by a three-horse- 
power gasoline motor. A slight down- 
ward pressure on the handles of the 
power plow lifts the blade off the 
ground for turning or transporting. 


Brush of Flame Loosens Paint Quickly 


RODUCING a flattened, brushlike flame, ris _ : * 
Pas nozzle of a paint-burning apparatus te" = 

recently introduced makes it easy to remove rast / 
old paint from walls and house exteriors 
at maximum speed. Burning a mixture of air 
and acetylene gas, the unit has a needle valve 
at the nozzle for regulating the length of the 
flame and the degree of heat. Removal o- 
paint can proceed about as rapidly as the 
high-temperature flame can be brushed over 
the surface, the paint being softened immedi- 
ately and removed with a putty knife or 
scraper. When properly 
handled, the _ brushlike 
flame will remove sev- 
eral coats of paint with- 
out danger of scorching 
or charring the painted 
surface. After removing 
the softened paint by 
means of the putty knife 
or scraper, no further 
preparation of the sur- 
face is needed before re- 
painting. The  photo- 
graphs at the right show 
the brush-flame paint 
burner in use. 


















New paint-burning apparatus in use. The 
brushlike acetylene flame loosens paint 
which is removed easily with a scraper 
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. — P's IN 1884...“This picture is out of the family 
RO edhe AS) §=album, which is fittin’ in connection with Union 
} ' Leader. Because it was my old Dad who told me, 
when Union Leader was introduced at the turn 
of the century, ‘Son, come what may, you'll 
never find a finer tobacco than Union Leader!’ ” 

















ODAY...“This snapshot proves how 
true my Dad spoke. For here I am, 84 
now, and puffing on the old pipe filled 
with Union Leader. The mellowness and 
mildness of Union Leader make it a 
life-time pal for any man.”—Thomas H. 


Taylor, Lake Luzerne, N. Y. 





ALWAYS ...UNION LEADER has won the lasting 
friendship of smokers through its flavor, mellowness 
and mildness. Flavor from rich hill-grown Ken- 
tucky Burley. Mellowness nurtured by long aging. 
Mildness which results from a special “bite-removing” 
process. No wonder smokers call Union Leader the 
friendliest of smokes! Try a tin today. 


THE GREAT AMERICAN SMOKE 
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COMFORT CONTROLS 
OFFER UNIQUE 
HEATING SERVICE 








Dotted lines show how 
a circulating heater 

ds hot air to the ceil- 

g and helps warm ad- 
ning rooms, Arrows 
indicate radiant heat 
be ng directed by Super. 
fex Comfort Control 
Shutters into the “‘liv- 
ing zone’’ and down 
to the floor. 


@ SUPERFEX, alone among oil burning heaters, 
has these adjustable Comfort Control Shutters 
thus permitting practical use of both circulated 
and radiant heat at the same time. The Superfex 
operates hour after hour without attention... 
gives continuous cozy warmth overnight. Dial 
regulates heat volume. Eurns wide variety of in- 
expensive fuel oils available everywhere. Easy 
to own on monthly payment plan. Choice of sizes. 
Beautiful porcelain enamel finish. Radiant Heat- 

The Mark ers, too. See them at your dealer’s. 
of Quality Coupon will bring FREE booklet. 


SUPERFEX 


OIL BURNING HEATERS 


A PRODUCT OF PERFECTION STOVE COMPANY 





PERFECTION STOVE COMPANY 
7611-C Platt Avenue, Cleveland, Ohio 


Send me your FREE BOOKLET on the Superfex Heat- 


Director . . . also Radiant Heaters. 

Name a en oo 
St.or R.F.D. —E 
Post Office — —— — 
County State sa - 
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Boards Bend to Any Shape 





NZ 


OLUMNS and curved surfaces of wood 

are easy to form with lightweight flex- 
ible-wood boards now on the market. Four 
feet wide, ten feet long, and one eighth inch 
thick, the boards can be curved with the 
grain to form columns having diameters as 
small as six inches. Ivory in color, the 
flexible wood takes either oil, lacquer, or 
tempera paints. 


New-Type Storm Window 
Has Sash of Steel 





ie less than one minute to install, a 
new type of storm window has a light- 
weight steel sash. Attached from the inside, 
as shown in the photograph above, and held 
in place by easily operated locks, the sash 
has an adjustable opening for ventilation. 
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{ HELLO BOYS- ( WOW! ERECTORS GONE ALL-) § 
*\ sensational new ERECTORS LTRIL-Chechie lights-4 speed ‘ 


et A 


ARE ALL LIT UP! 


Lettie engine-Ueclrs magni 


OID YOU EVER SEEA 
CRANE LIKE THAT? ITS 











GIRDERS BEFORE 
IT TOUCHES THEM 


NOW YOU CAN MAKE MOTOR 
CARS, AIRPLANE BEACON, 
RAILROAD TRAINS AND OOZEN! 
OF OTHER MODELS WITH 
REAL ELECTRIC LIGHTS 














tees oats ee 


TORS NEW ELECTRIC ENGINE IS 
- PER-DUPER IT HAS 2 SPEEDS FORWARD- 
2 SPEEDS BACKWARD AND A GEAR SHIFT 
+ & AN AUTOMOBILE 


















2c sso ssS 


HERE'S ANOTHER NEW FEATURE-AN 
ENGINEER'S SHACK THAT YOU CAN mam 


ee 
PUT ELECTRIC LIGHTS IN. ERECTOR =S\r =) 
ir 


IS JUST LIKE REAL ENGINEERING 
> 


Leading toy stores are showing a sensational 

mew kind of Erector this year. An Erector that 

makes model-building more fun than the movies 

—more exciting than a football game. Because 
Erector has gone ALL-ELECTRIC. 


Now, for the first time, you can build a revolving airplane beacon 
with real electric searchlight—construct electrically lighted rail- 
road trains, Ferris wheel, airplanes, motor cars,—erect electric 
ridges that open and close—make mighty cranes that grab up 
teel girders by electro-magnetic power. 












THIS 1S THE BABY | WANT- 
THE NO. 64 ERECTOR. GEE! 
IT'S GOT EVERYTHING. I'M 
GOING TO ASK DAD TODAY 





You can build all the engineering marvels you see on this page— 
ind 100 more—with ONE Erector Set. Put dazzling electric 
ights on them. Make them buzz with action with the new 
+-speed Erector electric engine. There are more blood-tingling ‘ : 3 
thrills in the new All-Electric Erector than in a dozen ordinary 


toys. Tell Dad that Erector is your No. 1 choice of Christmas Get a load of the sensational, new No. 


814 Erector. Crammed with exciting 
presents. electrical and structural parts. Electric 
lights—110 volt electric engine with 4 

-7/ ° TZ speeds and automobile-type gear shift— 
J ensGHto, Cl . fe hee 4 lay } powerful electro-magnet. Also, polished 

. steel boiler shell—big red wheels—steel 

ay . pha. make Bey Ya girders and structural plates—gears and 

F ‘ d pinions—a total of 18 lbs. of parts for 

: building over 100 colossal, engine-driven, 
electrically lighted engineering marvels. 
Price $12.95; other Erectors from $1.00 to 


~ 
























$27.50 
2 -_ ush Coupon or t Card 
A Christmas gift from £2 ne a.c. so Pes 
A. C. Gilbert the inven- | ERECTORSCOPE > ad b Hall of Science, 
tor of Erector! The SUREIS me 32 Square, New Haven, Conn. 
i > Quick! I want one of your Mysterious Erectorscopes 


Mysterious Erector- 
scope. Brings you sights 
sO amazing you can 
scarcely believe your own eyes. 
Free with catalog of New All- 
Electric Erectors. 


SNAZZY and advance catalog on your new All-Electric Ereétor. 
Rush both FREE. 
DEE Skin's. Ann 60 060506090080. 00snnbdsleceadneness ‘ 


STREET ... gucdsve ogsbaup legen 
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HOME OWNERS:- This was 


written for you and is sent 











Dp? your own simple home, auto and motorboat re- 
pairing and be independent of outside repair men. 

You will avoid delays, save much money, and have the 

satisfaction of knowing that the work is well done. 

The booklet contains clear diagrams and directions 
for correct procedure for hundreds of common jobs, 
and enables any home worker to gel dependable re- 
sults, easily, on any of the 
following: 

Stopping leaks in pipes. 
heaters, boilers, tanks, ra- 
diators, air ducts, smoke 
pipes, pails, ete., at con- 





nections, seams, cracks, 
Tightening loose locks rivets or holes, 

Tightening or anchoring 
loose hinges, low ks. handles, screws, bolts, nuts, bases, 
stems, tops, casters, etc. 

Making waterproof joints at skylights, roof cracks 
and flashing. 

Making wet cellars dry from the inside, making con- 
crete floors hard, water and oil proof, and non-dusting, 
making masonry walls waterproof. 


On the car:—Stopping leaks in 





the radiator, at hose connections, 
or in oil and gasoline lines, patch- 
ing cracked water jackets, crank, 
vear and differential cases, tight- 
ening loose rivets, mud guards, 
lamp standards, hub caps and lu- 








bricator connections, loose mould- 





Ing, screws, etc. Atiaching shelves 

Smooth-On iron cement with ee 
which this work is done is applied without heat, with- 
oul spec ial tools. and so easily and inexpensively that 
half a dollar to half a hundred dollars is saved in each 
instance. 

Smooth-On has been widely used in industrial work 
for over 35 years and its use is standard practice by 
power plant engineers and repair men. 

Get the booklet by mailing the coupon and buy 
Smooth-On No. 1 in 7 0z.. 1 Ib. or 5 Ib. can from your 
hardware store or if necessary from us 
SMOOTH-ON MEG. CO.., Dept. 58. 

574 Communipaw Ave., Jersey City, N. J. 
Please send the free Smooth-On Home 






STOPS —_ LEAKS 
SMOOTH-ON 
No.1 
CEMENTS IRON 








when 





Light Metal Wall Studs 
Simplify Construction 


ADE in one piece, a new steel wall stud, 
M shown in the illustration above, affords 
simplicity in wall construction and positive 
locking to floor and ceiling beams. Fireproof, 
the stud is used in erecting hollow wall parti- 
tions that are easy to soundproof and to 
insulate. The stud is fastened by means of 
nails, while crosspieces are installed with 
special clips. It is also used to “‘carry”’ pipes, 
electrical conduits, and air ducts, which can 
be installed immediately after the erection 
of the metal studding. 


Bar Replaces Door Chain 
in Safety-Lock Unit 


SOLID, rubber- 

tipped steel bar 
replaces the conven- 
tional chain ina new 
type of safety door 
lock. The _ pivoted 
steel bar slides 
through a slot in the 
saddle of the unit, 
which is screwed to 
the door jamb. Fully 
extended, the curved bar prevents the door 
from being opened from the outside beyond 
a certain point, as illustrated in the ac- 
companying photograph. 
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Yet it’s from the famous 
“Merry Widow” Waltz! 


HERE’S PROOF THAT YOU, TOO, CAN LEARN 


UST strike the notes indicated and you will actually be 

playing the opening bars of one of the world’s fi ivorite 
musical compositions! And it’s just as easy to play other 
famous melodies, too, when you use the wonderful ‘“‘Note- 
Finder.” 
This invention of the U. S. School of Music takes the 
mystery out of the keyboard, does away with tedious 
study and practice, enables anyone to play a real tune 
almost from the start. And that’s the way this modern 
method works. You learn to play by playing. Soon you 
will be thrilled and delighted to find that you can pick up 
almost any piece of popular music and play it at sight. 
And that applies to the piano or violin, the saxophone 


or guitar, the accordion or whichever instrument you 
choose for your own! 


Takes only a few minutes a day! 


Over 700,000 people all over the 
world have taken advantage of this 
easy way to learn music at home. 
Don't let old-fashioned ideas deprive 
you of the joys of playing any longer 





LEARN TO PLAY 
BY NOTE 


Piano Guitar 
Violin Saxophone 


li You don’t need special talent or 
Organ Mandolin previous knowledge of music. No 
Tenor Banjo tedious months of drills and exer- 


Hawaiian Guitar cises. Mail coupon and see how easy 











Piano Accordion it is to learn music at home th 

Or Any Other quick, modern way. U. S. School of 

Instrument Music, 812 Brunswick B-dg., New 
York, N. Y. (Est. 1898) 


DOESN'T IT LOOK EASY? 

































FREE 


Demonstration Lesson 
Shows how this easy meth- 
od works. Handsome, il- 
lustrated booklet also in- 
cluded. No cost or obliga- 
tion. Simply mail the cou- 
pon Note: instruments 
supplied when needed, 
cash or credit. 





cco 7 


|. S. SCHOOL OF MUSIC 
812 Brunswick Bidg., New York City, N. Y. 
Send me your amazing free book, ‘‘How You Can Learn Music in 
| Your Own Home,” with inspiring message by Dr. Frank Crane 


; also Free Demonstration Lesson and particulars of your easy 
payment plan. 
| Name 


| Address sissiiasieseandiibeiibiniaabeiess 
| Have you 
Instrument Instrument?........00+ 










BOEING 
SCHOOL OF 









AERONAUTICS 


VANCE BREESE, Test Pilot and Vice-President Bennett 


Aircraft Corp., say “I know no better start for a 

career in aviation than Boeing School training.” 
United Air Lines founded and maintains School, directly supervises 
training methods. Men determined to succeed in aviation invited to 
send for latest BOEING SCHOOL "BU LLETIN—fully describes 
School eae complete range of 15 career courses, contains vocatior a 
guide to all fields of aviation- a Ground and Engineering Wr 


Dosing Sch ol, Department Airport, Oakland, California 


“A PIMPLE-FACED 
OUTCAST AT 17? 


Read how to help protect the skin 
against intestinal poisons 








Are you shunned and pitied because of repulsive- 
looking hickies? Then why not get right at a common 
cause of this trouble—and take steps now to help 
overcome it? 

Between the ages of 13 and 25, final growth takes 
place. This is often accompanied by disturbances 
throughout the body. The skin may become over- 
sensitive. Waste poisons from the intestines often 
get into the blood, then ugly pimples may break out. 

Many young people help solve this problem—simply 
by eating Fleischmann’s Yeast. Each cake of this famous 
fresh food helps eliminate intestinal waste poisons from 
your body before they can get into the blood stream... 
and so gives these pimples a chance to clear up. 

Don’t run the risk of permanent scars by neglecting 
such pimples. Start eating Fleischmann’s Yeast now 
3 cakes daily —one cake 14 hour before meals. Begin now! 
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BOOKS SENT FREE! t 


ON APPROVA 
5 VOLUMES BRAND NEW EDITION 


Only 15 minutes a day with these WON- 
DER BOOKS can prepare you for a good 
drafting job in less than a year. Mechani- 
cal and architectural drafting from simple 
straight lines to important complex plans. 
A step at a time! Built especially for be- 
ginners, for men with only grammar 
schooling. Drafting room practice, PLUS 
ENGINEERING, made easy and clear. 
Includes complete course in blue- 
print reading. 






For Beginners 
or Experts 


Written, so you can 
understand every word, 
by 22 well known engin- 
eers and architects. De- 
a —— binding, 
nearly 2,000 pages, Rj i i i 

1546 blueprints, charts Big Field ve Demand Big Pay 
and diagrams; prepares ij building and m anus uct uring lines at $30.00 to $75.00 
you for a good drafting a week. That's just the beginnir e FOR DRAFTS- 
jobin mechanical or MEN HAVE THE BE ST CH CES FOR AD- 
architectural lines. Sent YVANCEMENT fase ating work, easy to 


“ earn and do. Learn quickly with these booke—send 
for 10 days’ free use if coupon for a set and see for yourself. 


you mail coupon im- 4 year’s consulting membership in the Amer- 
mediately. ican Technical Society now given to all readers 
of this famous yclopedia of drafiing. M 
These Instruments cay that & to worth more than the cost of she books 
Complete set of drawing instruments if you 
Included send for these drafting books NOW. 
These instruments are made of the fin- 
est of German silver, are absolutely 
accurate and are packed in velvet lined 
leatherette pocket case. Real $10 
value, but included with these books. 
AMERICAN TECHNICAL SOCIETY 
Dept. D920, Drexel at 58th St., Chicago, . 
oes aa ee eee eae eee aaa =e 
American Technical Society, Dept. 0920,Drexel at 58th St., Chicago, tl. 
Send for 10 days’ trml New 5 volume set of drafting. I will pay the few cents de- 
livery charges. If I wieh, | may return books in 10 days and owe you nothing but if 
I decide to keep them, I will send $2.00 after 10 days, then only $3.00 a month until 
$24.80, the advertising price, is paid. Send latest edition and include drawing 
instruments and Membership Certificate. 
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SEASONS W 
CASCO ol 


1. WEATHERPROOF BOND. A different kind of glue, 
CASCO sets chemically like concrete, forms an in- 
soluble bond that resists both heat and moisture. 


2. UNIFORM STRENGTH. Processed by laboratories 
with 30 years’ experience in adhesives, CASCO has 
been proven on many of industry’s toughest glu- 
ing jobs. Get this strength for your gluing... in- 
sist on “CASCO Powdered Casein Glue”. 

3. USED COLD. CASCO spreads easily, sets at full 
strength without heating! Use it outdoors, indoors, 
anywhere, any time. 


4. EASY TO MIX. No mess. Just add water to 
enough CASCO for the job—no waste. Quickly 
forms a smooth, creamy mix. 


5. ECONOMICAL. You get CASCO in powder form, 
all glue...no liquid preservatives. 1 lb. of CASCO 
makes 11; quarts of full strength glue for 65c/ 


e— FREE—New kind of — 
Home Workshop Handbook 


Tells how and where to get free 
and low-cost expert advice on 
Tools, Free Plans, Finishes, 
Woods, Veneers, Sharpening 
Equipment, Home Workshop 
Clubs, etc. The first handbook to 
bring youa/l/this information. Send 
the coupon for your copy, now. 
















CASEIN COMPANY OF AMERICA 
350 Madison Ave., Dept. PS-1238 
New York, N. Y. 

Yes, send me your free ‘Home Workshop Handbook”’ 


Name— — a sinidiietaitensatshie 





Address ee cae oe tee ew 
Save 2c, stick coupon on penny postcard———- 

















10¢ to 65¢ at HARDWARE, PAINT AND LUMBER DEALERS | 
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FROM HOME OWNERS 


Q.—HOw can I remove coffee stains from 
a parquet dining-room floor? Also, how 
should I remove the shellac floor coating to 
refinish the floor without scraping ?—S.B., 
Long Island City, N.Y. 

A.—SHELLAC can be removed with dena- 
tured alcohol. If the coffee stains have simply 
discolored the shellac and have not pene- 
trated the wood, they will, of course, come off 
with the shellac. If the coffee has penetrated 
the wood, the stain should be scrubbed with a 
saturated solution of oxalic acid or any pow- 
erful bleaching agent. The bleached spot 
should be well washed and neutralized with 
vinegar before applying a new finish. 


Making Whitewash Stick 


C.E.C., RED LODGE, MONT. Alum may be 
added to whitewash to prevent the latte 
from chipping or rubbing off once it is ap- 
plied to a wall. Flour has also been used for 
this purpose. Mix a half pint of flour with 
water and then pour on enough boiling water 
to thicken the flour mixture. While still hot, 
the flour mixture is added to the whitewash 


To Clean Car’s Seat Covers 


Q.—BEFORE storing away the wicker seat 
covers we use in our automobile during the 
summer months, I should like to give. them 
a thorough cleaning. What is the best way 
to do this ?—K.J.F., Nashville, Tenn. 

A.—ORDINARY soap and water should do 
the trick, but if it doesn’t, try a cleaning fluid 
made by dissolving a tablespoonful of tri- 
sodium phosphate in a pail of water. A weak 
solution of tartaric acid in water is often used 
for cleaning and bleaching straw hats, and 
will prove useful for natural-color straw seat 
covers also. 


Fixing Leaky Gutters 


J.M., GARFIELD, N. J. Leaky metal roof gut- 
ters may be repaired by lining them with a 
strip of composition roofing material. The 
strip should be cut to fit snugly and conform 
to the shape of the gutter without wrinkling 
or buckling. If joints are made, be sure that 
the higher strip overlgps the lower one. Coat 
the inside of the gutter with lap cement 
asphalt emulsion, or hot asphalt. It is also : 
good plan each year when cleaning out thi 
repaired gutter to give the lining a coatin;: 
of high-grade asphalt roof coating. This 
should extend the life of the gutters. 
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la- 
ly 
1e- Thousands of letters like this have been written to prove 
that DRAFTING, learned the American School way, > 
off DOES PAY. Here’s work you will enjoy, for it’s great At ee 
ed to see some huge plant or immense building taking e 
: shape on the drawing board and the draftsman expects You have fire insurance. R 
} a STEADY WORK for he is usually among the first to You don’t FTE 
WV - be hired and the last to be laid off. Why not get into a A 
- , : 5 worry Pp 
drafting—have a profession instead of a trade? AN 
ot * 
. 


th Be a Draftsman— | 
Learn at home weeny y 


in the half hours you can spare from work or pleasure. 


No need to burn midnight oil. Go as slow or as fast as 
your time will permit. Lessons are so clearly written that 





be beginners can easily understand them and our system of 
“‘practice study’’ adds EXTRA VALUE to the instruction. 
eI Use head and hands in this fascinating profession, to make 
D- more money and put yourself in line for promotion. 
Write for FREE bulletin—there is no obligation of any kind, 
rT 0. C. MILLER, Secretary 
th 

















































: AMERICAN SCHOOL 
iL, 
bh Dep’t.DD946 Drexel at 58th Chicago 
ut F 44 (Ser 
le {te cessscsssssessecessessssesasesessss 
Y) N . - 
ew Exclusive : 
: SEND FOR FREE BOOK ; 
Feature in 1938 : — : 
a 
’ teens —BE READY! 
F Every fire insurance policy § 
. TRAINS . HOUSEHOLD states that you must makea_ § 
3 . INVENTORY complete list of destroyedand § 
i . damaged property to receive § 
. . é 
t settlement. Get this free ' 
“Household Inventor y” book- : 
fc let. It willhelp youlistevery- § 
ee. thing, room by room, before § 
dogdssieston an emergency arises. Send the § 
- . | coupon. No obligation. § 
i You simply press a button. An elec- : ee Address: H 
tric mechanism, in the car, lifts coup- ‘ : cela i] 
lers and the train parts. Read all : , THE AMERICAN INSURANCE GROUP S 
about this ingenious device. See color Dept. 0114, 15 Washington St s 
pictures of the greatest train fleet Newark, New Jersey . 
~ - train history. Get new catalog Without cost or obligation, please send H 
OW. Clip and mail coupon at once. . me a free copy of your booklet, “Household o 
H Inventory.” S 
r enue = ae ao oe saeeeeeeea gq . 
e Lionel Corporation Dept. J J i ‘ ae ‘ 
: East 26th Street, New York, N. Y. ® . Name ___ —____—_—— H 
1 closed is 10 cents for a copy of the new 1938, 52-page, full g : ‘ ; 
' or Lionel Catalog. Send it to: a gp (Ofreet_ ee ‘ 
e 1 
“Dies ' & Place State__ : 
i -ddress. 4 ® : 
, 8 \TTITTVITITL LIL LIL Litter. 
ty State___ . 
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"STALLING ALL CARS/ 


DON'T USE ANTI-FREEZE 
TILL YOU CLEAN OUT 


wu SANI-FLUSH!" 


~ 


s 





/ 
/ 
4 
/ 





vy 


O_p Man WINTER has two strikes on you, 
if you put anti-freeze in a dirty radiator. 
Rust and scale choke the cooling system. 
Your motor overheats. You waste anti- 
freeze. You waste And you risk 
costly engine repairs. SANI-FLUsH makes it 





power, 


easy and inexpensive to keep radiators clean, 

Just pour 10e worth of Sant-FLusn in the 
(25e for the largest trucks and 
Follow directions printed on the 
Flush. Refill 
Then you’re all 
The delicate veins that 
circulate water are free and open. Motors 
run efliciently. Sani-FLUsH can’t injure 
motor or fittings. You'll find Sani-FLusa 
in most bathrooms for cleaning toilets. Sold 


radiator. 
tractors.) 
can. Run the 
with water and anti-freeze. 
set for the winter. 


motor. Drain. 


hardware, and five-and. 
The Hygi- 


‘anton, Ohio. 


Sete, 


by grocery, drug, 
ten-cent stores. 25e and 10¢e sizes. 


enic Products Company, ¢ 


ani-Flush 2 


KEEPS RADIATORS CLEAN '¥ 





' 
f 
i 
! 
Big fast-growing field for men trained in design, ! 
estimating, insulating, installing and servicing. ! 
Offers real opportunities in Air Conditioning new 1 
buildings und remodeling worth-while old build- 1 
ings. Write today for method of how you can pre- I 
or this thriving industry. No obligation i 
American School, Dept. AcC-946, Drexel at 58th, Chicago I 


pare tft 
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WOOD CARVING and WHITTLING 
AN ARTISTIC HOBBY FOR ALL 


This brand new manual shows you how to do 
every kind of wood carving. How to carve jewel 
boxes, picture frames, trays, chests, furniture, etc. 
How to do chip carving, level surface carving, 
incising, carving in relief. Carving human and 
animal figures in the round completely explained 
and simplified. 256 Pages. Fully illustrated,—full 
cloth bound. Send only $2.00 and your copy will 
be sent postpaid, or order COD plus postage if 
you wish. Money back if not satisfied. 


Popular Science Monthly= Dept. 128 
353-4th Ave. New York, N. Y. 





The HOME 
CHEMIST 


A new book which shows how 
to set up and operate an inex 
pensive home laboratory witt 
odds and ends of material available in every 
home. Many thrilling, practical, useful exper 
iments and tests, entertaining, instructive, val- 
uable, pointing the way to research and new 
discoveries. Many diagrams and illustrations 
Full cloth bound $1.00. 


POPULAR SCIENCE MONTHLY, Dept. 128 
353 Fourth Ave. New York, N. Y. 
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WOODWORKER’S 
Turning & Joining 
MANUAL 


This new manual is writ- 
ten especially for the man 
who likes to make things in 
his own home with power 
tools. Tells what power 
machinery you will need to 
turn out beautifully finished furniture. How to use 
the cross cut saw, ripsaw, miter saw, jointer, and 
band saw. How to bore and mortise by machinery. 
Scraping method of wood turning fully ex 
plained—how to turn a plain cylinder, smooth 
cylinder, how to use a skew chisel to square ends, 
how to make shoulder cuts, taper cuts, convex and c 








cave cuts. How to make a tilt-top table, occasional 
table, reeding and fluting, faceplate and chuck turning, 
turning rings, veneering. How to make the surface 
perrect, how to apply stain, wood fillers, finishes—wax, 
oil, shellac, varnish, lacquer. 

Also, how to equip your home workshop, what hand 


tools you will need in addition to 
All about wood joints 
Complete working diagrams with step-by-step 

structions for intricate designs in cabinet making, 236 
illustrations, 192 pages, full cloth bound, only $1.00 
C.0.D. Send order WITH NO MONEY for WOOD- 
WORKER'S TURNING AND JOINING MANUAI 
Pay postman $1.00 plus few cents postage when book 
arrives 
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353 Fourth Ave. New York, N. Y.- 


power machinery. 


when writing to advertisers. POPULAR SCIENCE 








Equippe 
be start 





























VOL. 133, NO. 6 POPULAR SC SCIENCE DECEMBER, 1938 


RAYMOND ‘J. BROW WN, Shih 












Revolutionary 
“Liquid Clutch” 
Promises a New 

Driving Thrill 

for American 


Motorists 


shy a ENS 





aes with a “liquid clutch," this New York City bus can 
started so gently that the push of a finger will stop it 


joodlye 


STARTLING innovation in motor- next step here, automotive experts believe. 





How the gearless- 
transmission unit fits 
into a car. Drawing 
above shows an early 
British version of it 





ing, the “liquid clutch,” or gearless New driving thrills are promised by the 
transmission, has just made its debut liquid clutch. When a car employs it, the 
/ in America. First tried out in an’ driver has no gears to shift and no clutch 


experimental bus, it has proved so successful pedal to work, for the device replaces both 
that 125 more of the busses have been ordered the standard gear box and the friction clutch. 

service in New York and Chicago. Adapt- Simply step on the gas, and a standing car 
ing the invention to private motor cars, as_~ glides to full speed with a smoothness of ac- 
his already been done abroad, may be the’ celeration that surpasses a motorist’s dream. 


By ALDEN P. ARMAGNAC | 63 

























THIS IS HOW IT WORKS 


The simplified drawing below explains 
the principle by which oil forms the 
physical connection between rotors. 
The man at the right is holding a 
pair of rotors from a British truck 

































OIL TRANSMITS 
DRIVING 
FORCE 


NO TRACTION 
VERY SLOW,;7 ’ tT, , STATIONARY | 
U 
— ses - >|, net 
TO MOTOR | TO WHEELS | TO MOTOR | 


WEAK TRACTION 

SLOW / 7) 7) \VERY SLOW 
| (| 

— a 

| TO WHEELS 


aw Y Ws 


| Car 
Car Standing Still, | Moving Forward So Gently 
With Motor Idling That Finger Will Stop 
STRONG TRACTION | JUST ENOUGH TRACTION TO 
FAST | 1 SLOW | OFFSET FRICTION IN CAR 
eA Tp FAST //7]\¥/7\, FAST 
+ | | ~ — | 
TO MOTOR | |/\) || | TO WHEELS 
\\] } 


—_ | | fz 
\ | ] peo 


| TO MOTOR 
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Car At Full. Speed 


Car Aiccelerqgting From 
On Level Road 


Start Or Hill-Climbing 


Diagrams illustrate the respective action of the 
two rotors under various conditions met in driving 


With the radical new invention, a driver can 
also perform strange, almost unbelievable 
feats. Depress the accelerator gently, and 
even a heavy bus can be set moving under 
such delicate control that you can stop it by 
pushing against it with one finger. But when 
you open the throttle wide, the car will hoist 
itself in slow motion over as formidable an 
obstacle as a heavy log placed in the path of 
the rear wheels. 

How does the liquid clutch work? In its 
simplest form, it consists essentially of an oil- 
filled chamber in which two rotors revolve 
like paddle wheels. The engine drives one of 
them; this rotor draws along oil that impels 
the second rotor, which is connected to the 
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wheels. Only when the operator 
pushes a special button to obtain 
direct drive between the motor and 
the wheels, as indicated in the 
drawing at the bottom of page 65, 
» is there any actual connection be- 
> tween the two rotors in the clutch. 
Thus, noise and wear are reduced 
to a minimum. 

Because the oil provides the only 
physical connection between the 
two rotors, except when direct drive 
is used, some slipping is bound to 
occur—and that is exactly the es- 
sence of the liquid-clutch idea. In- 
stead of jerking the car into motion 
with the full force of the engine, 
the device feeds power to the wheels 
just as it is needed. Slipping varies from a 
maximum, when the engine is idling, to al- 
most zero when the engine is turning over at 


TO ENGINE 





DRIVEN ROTOR 


In England, where the liquid clutch has already 
been tried in private cars, it is designed like this 
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full speed. Thus, as the en- 
gine speeds up, the liquid 
clutch takes hold more firm- 
ly. The effect is like passing 
through higher and higher 
gears in rapid successior, 
with no perceptible jar or 
interruption in the smooth 
flow of power, as the car 
gets under way. Conversely, 
whenever the driver encoun- 
ters an upgrade, the liquid 
clutch automatically adjusts itself to act like 
a lower gear of just the proper ratio, for +=ny- 
thing from a gentle slope to a precipitous 
ascent. Here is the practical realization of an 
engineer’s ideal—a transmission with not just 
three speeds forward, but what amounts to 
an infinite range of speeds to suit the road. 
As early as 1929, a British experimenter, 
L. H. Pomeroy, demonstrated a car with a 
liquid clutch. One of England’s leading auto- 
nobile makers embodied the invention in a 
ar placed on sale the following year. Later 
idvances have culminated in a model re- 













WHITE LIGHT SHOWS 
==WHEN ROTORS ARE 
___ LOCKED TOGETHER 

FOR DIRECT DRIVE 












a — 
LEVER IN 
| POSITION FOR 
Ri 
FOOT DRIVING 










' CONTROL ALSO 
PROVIDES 
DIRECT DRIVE, 
LOCKING AND 
UNLOCKING ——~ 
ROTORS WHEN 
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BRAKE 
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Controls of an experimental gearless bus. The 
operator says that driving it is like a day off 
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GEARLESS DRIVING FOR PLEASURE CARS 


Below is a British pleasure car equipped with the liquid 
clutch. The lever is used only for reversing. Photograph 
at left shows the housing that contains the mechanism 


REVERSE LEVER 


ACCELERATOR 


cently exhibited in Cambridge, England. Em- 
ploying an improved form of liquid clutch 


devised by an Italian inventor, Salerni, it 
uses a gearshift lever only for putting a ve- 
hicle into reverse. 

Meanwhile, it has just been revealed, a 
double-deck bus with a liquid clutch designed 
by General Motors engineers has been carry- 
ing passengers up and down New York City’s 
Fifth Avenue for the past several months. 
Outwardly there is nothing to distinguish it 
from the rest of the green-painted busses that 
ply this route; and riders who marvel at the 
smoothness of “No. 2,124” might never sus- 
pect the real reason for its jerk-free opera- 
tion. The compact gearless transmission lies 
hidden in the motor compartment at the rear. 
But a keen-eyed observer might notice that 
the nearest thing to a gearshitt on the bus is 
a miniature hand lever with three positions 
labeled “forward,” ‘neutral,’ and “reverse.” 

To take the bus out on a run, the driver 
moves the lever from neutral to forward posi- 
tion. He leaves it there all day, except when 
he uses the reverse position for backing. 
Starting and stopping with the gas pedal and 
brake alone, he is left free to concentrate all 
his attention upon safe driving in busy traffic. 
As one of the drivers declares, “It feels like 
a day off.’”’ And, one of these days, if the car 
makers in this country so decree, American 
motorists may have the opportunity to echo 
his sentiments. 














































; Builds Organ 
* of 550 Pipes 
in a Garage 


* USING his garage 
| at as a workshop, an 
=. 8 giving only his spar: 
ds time to the task, H 
4 Bs T. Adams, of Ham, 
ee Surrey, England, built 
: the 550-pipe organ 
shown in the photo- 

a p ae. graph at the left. Al- 
Foot uti , Pd though Adams, an 


/, ‘l * bi automotive engineer, 
mn ' : had had no previous 
. Sa we: F blé training in the work, 

cored PPC 


i he constructed every 
‘eet 




















<4 


part of the _ twelve- 
eae foot-high organ him- 
he. self, except the metal 

pipes. The only plans 
which he _ employed 
po nn een . oa were those to guide 
ET him in assembling the 
wn intricate mechanism 
H. T. Adams at the console of the pipe organ he constructed in his spare time of the console. 
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At the left, the can- 
vas basket is being 
unfolded for use. Be- 
low, it is collapsed 
into a flat package 
for handy carrying 








Head Band Keeps 
Sweat from Eyes 


SURGEONS, welders, tennis 
players, and others should find 
an absorbent head band useful 
for preventing perspiration from 
running down into their eyes 
and obscuring their vision. Made 
of a cellulose material, the 
sweat band is held against the 
forehead by an elastic strap. It 
is said to absorb twenty times 
its weight in water. 


HAPED like a market bas- 

ket, a new collapsible shop- 
ping bag is also handy for fall 
picnics, football-game lunches, 
and other occasions. Sides of 
strong canvas are attached to 
a lightweight, folding metal 
bottom fitted with metal han- 
dles and hardwood grips. When 
not in use, the bag folds to a 
thickness of less than two 
inches. It carries loads of 
sixty-five pounds safely. 
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Torpedo leaving its 
tube on a German de- 
stroyer during recent 
maneuvers. Photo- 
graph at right shows 
the torpedo officer, 
with eyes glued to a 
range finder, aiming 
the tube with hand 
controls. He launches 
the torpedo by blow- 
ing in a mouthpiece 


Pea-Shooter Control Launches Torpedo 


OMEHOW slipping past the censors, de- 
S spite the jealousy with which naval powers 
guard the secrets of their latest war weapons, 
the two remarkable photographs reproduced 
on this page reveal just how a modern Ger- 
man destroyer fires a torpedo at a target. 
Taken during recent naval maneuvers, the 
views show the torpedo officer as busy as a 
one-man band. His eyes are clamped to a 
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range finder, both his hands are occupied 
with controls that aim the torpedo tube—and 
he actually fires the shot with his mouth just 
as he would use a pea shooter! A puff of his 
breath, into the mouthpiece visible in the 
lower photo, operates a trigger and releases 
a blast of compressed air that starts the 
deadly torpedo on its way toward the distant 
target, as shown above. 
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~— Whirligig Cameras show th 


Dr. Albright with his cameras that - In the series of photographs below, 


oe a TR 
show that lightning, appearing to the cameras reveal what actually hap- eg. | 
the eye as one flash, is many flashes | pens when a bolt of lightning strikes: +> t 
| ] First, a lone flash appears. This pa 
=i is a one-way stroke—downward. trave 


By 2 Then comes a second flash, down, ne y 
and up again, much stronger. This 4 lhe 


WALTER E. “ —’ 
BURTON 


RAPPING lightning 

flashes with whirligig 

cameras mounted on a 

rooftop tower is the 
method employed by Dr. John 
G. Albright of the Case 
School of Applied Science, 
Cleveland, Ohio, to study the This high tower 
phenomena of nature's fire- provides an un- 
works. Eight loaded box cam- obstructed view 
eras equipped with special for the cameras 
lenses are mounted horizon- 
tally around the rim of a rotating, coaster- 
brake bicycle wheel, while three others are 
attached in fixed positions below, although 
they may be swung around as a unit to point 
in the direction of an approaching storm. 
Warned of impending thunderstorms by the 
U. S. Weather Bureau, Dr. Albright climbs 
to the tower platform, slips the waterproof 
cover from the device, aims the fixed-camera 
trio, and then turns the crank that whirls the 
camera wheel at the rate of exactly four 
times a second. As the wheel spins he opens 
the camera shutters, which are set at ‘“‘time,”’ 
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change of direction is indicated by the meet- 

ng of the two streaks in a V at the bottom. 

3 Here the brightest flash of the series is 
traveling upward. It also was preceded by 

down vard "leader’’ having much less brilliance. 

4 The last of the flashes shows two streaks ; 
with no forks, and only one visible leader a ‘ 


a 


{ 


Ms 


The photos at the left cover the dotted-line area 
in the snapshot above made by one of the three 
fixed cameras mounted under the revolving cameras 





by letting his finger strike projecting shutter 
triggers. When a lightning flash has oc- 
curred, he stops the wheel with the coaster 
brake, closes the shutters, and winds the 
films forward for another shot. Although the 
naked eye sees a stroke of lightning as a sin- 
gle flash, developed films from the whirligig 
cameras prove that each streak of lightning 
is in reality composed of a leader and several 
following strokes. Dr. Albright’s studies tend 
to show that leader strokes travel from a 
cloud to the earth and main strokes in the 
‘ opposite direction, and that in the earth-to- 
cloud flashes the cloud generally has a posi- 
tive charge and the earth a negative one. 
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Inlaid Rubber Disks Mark Traffic Lanes 
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Hot tarisused 
as a_ binder 
to hold the 
disks in place 


Workers installing the newly devised rubber traffic-lane 
markers in a heavily traveled street in Philadelphia, Pa. 


IGH visibility under all conditions is claimed for a 
{ new type of traffic marker invented by F. J. Farrel, 
of Conshohocken, Pa., and tried out recently in heavily 
traveled traffic lanes leading into Fairmount Park, Phila- 
delphia, Pa. White in color, and made of a rubber-compo- 
sition material, the new circular marker is said to be 
exceptionally durable and to possess nonskid properties. 
To place the markers in position in city streets, the asphalt 
pavement is first softened by means of a blowtorch play- 
ing on a circular area bounded by a rim of metal. The 
circle of melted asphalt is then removed with a cutter, 
hot tar is poured in as a binding agent, and the rubber 
marker set and tamped into place. Proponents of the new 
markers claim that they will eventually replace the white 
painted traffic strips on highways throughout the country, | Rn 
pointing out that the markers will last for many years. — 


/ . 

Wie «Battery Cant Be Overfilled 
FILLER CAP 
~a OVERFILLING the cells of an automobile bat- 
tery with distilled water can decrease its 
efficiency markedly by weakening the acid so- 
lution. To prevent this, a 1939-model auto- 
mobile has a battery which it is impossible to 
overfill. When water is poured into the filler 
~ on tube of a cell, the level of the liquid rises to a 
fiers Soames §8=6point where it blocks off the air vent, thus 
ty oaaalll ; ti , 
iia preventing the introduction of more water 

This point is the correct water level for 





vil 


Battery cut away to show filler pipe and air vent maximum battery efficiency. 
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Rs os Nee J Sidewalk Chats 
if Are Televised 


PASSERS-BY in New 
York City recently were 
interviewed on their 
tastes in television pro- 
grams, while’ experi- 
menters at sight-and- 
sound receivers watched 
them and heard their 
comments. A television 
camera was set up on 
the sidewalk for the ex- 
periment. N. B. C. engi- 
neers called the test the 
first scheduled outdoor 
program in their current 
series of experimental 
television broadcasts 

x ; from the tower of the 
in New York Empire State Building. 





First sidewalk television interview, as it took place recently 


Cleaner Grinds Up Lawn Leaves, = gex=. 
Spreads Them as Fertilizer oP 


AS FAST as it picks up dead leaves, a vacuum lawn 
weeper, devised by an Oneonta, N. Y., inventor, pulver- 









izes them and redeposits them on the ground. Not only o/h A" ; 
sed loes this procedure remove the disposal problem, but it @ /4 . Ys 
der ilso conserves valuable plant foods in fallen leaves, such “a s A 


the is nitrogen, lime, and phosphorus, for the benefit of lawn 


6 , Be f » Rg 
ace , , Wan , 3 ir rd . 
grass and shade trees. These elements are lost when the SA 4 £, ws. 
eaves are raked away and : o . .“# 
gj ae 
we! Gist 





ER CHOPS UP 
EAVES INTO FINE 
PARTICLES 


urned. In the new machine,  §)<rripi ei 
nozzle like that on a vacu- ‘S& 
m cleaner, tamps the ground 
nd sucks up the leaves, and 

revolving cutter minces 


them so finely that they can 
> be spread again without de- 
tracting from the lawn’s ap- 
pearance. The machine is 
pushed about by hand, while 


gasoline motor drives its 
echanism. 
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Leaves sucked up by this cleaner pass through a whirling pulverizer and back to a lawn to fertilize it 
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Arc-Welded Gas Tank Resembles A Giant Bubble 


2 ggreep enc epr a giant bubble supported on 
the heads of mammoth arrows stuck into 
the ground, the huge metal sphere pictured 
above is used as a storage tank for surplus 
combustible gases generated by the decompo- 


Swimmer Eats 
While Floating 


IN TRAINING for a 
projected long-distance 
swim from Atlantic 
City, N. J., to the 
water-front site of the 
World's Fair in New 
York City, Norris Kel- 
lam, 381-pound endur- 
ance swimmer, is shown 
at the right practicing 
the technique of eating 
while floating on his 
back. During his swim, 
Kellam plans to lunch 
once every two hours. 


sition of sewage in a new disposal plant in 
Cleveland, Ohio. More than fifty-seven feet 
in diameter, the gas globe was constructed 
by an arc-welding process from steel plates 
that had previously been cut and curved. 


When Kellam wants a drink, a twitch of his chest tips the bottle to his mouth 
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MEN ARE REQUIRED FOR THE GROUND CREWS AND SHO} 
























Master mechanics reassembling a 1,100-horse- 
power Wright Cyclone engine after a complete 
overhauling. It is then tried out on a test block 


By EDWIN TEALE 


TS huge, silver body glinting in the flood- 
lights, a skyliner rolls to a stop at an East- 
ern airport. Twelve hours later, it soars off 
into the sunshine on another scheduled run. 

In the meantime, a score or more of white- 
clad experts have worked with swift and 
smooth efficiency, cleaning, grooming, and 
inspecting the great metal machine. It takes 
only one man to fly a modern airliner; but it 
takes an average of twenty-five men on the 
ground to keep it in the air. 

No sooner does one of the trim Douglas 
planes used by the transcontinental air lines 
swing into position after a run than mem- 
bers of the ground crew swarm around it. 
Ladder platforms, rolling on rubber-tired 
wheels, move up beside the two great engines. 
Crack mechanics climb to the top and begin 
a methodical check-up that takes them from 
an hour and a half to two hours to complete. 
They turn over the propellers to study the 
compression of the cylinders; they examine 
every part and fitting; they search for sedi- 
ment in gasoline and oil tanks; they remove 
each spark plug and measure the gap with 
instruments that reveal if it is as much as 
one ten-thousandth of an inch more or less 
than it should be. 

While this is going on, a gang of mechanics 


IT TAKES ONLY ONE MAN TO FLY A MODERN AIRLINER 


begin scrubbing the big plane 
with soap and water. After 
every flight, the ninety-five- 
foot wings and the sixty-five- 
foot body are lathered, rinsed, 
and dried. Window-cleaning 
brushes apply the liquid soap, 
hoses wash it off, and special 
. wedge-shaped mops of soft 
cotton dry and polish the 
metal. From sixteen to eight- 
een men work upwards of 
eight hours to give a modern 
airliner its bath. 

Inside the ship, two highly 
trained inspectors are busy 
going over every nut and bolt. 
Starting at the nose, they 


Here a mop is being used to polish one of the three 
blades of a propeller. It takes eighteen men more 
than eight hours to give one of these planes a bath 
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BUT AN AVERAGE OF TWENTY-FIVE 


STAFFS THAT KEEP IT IN THE AIR 


work backward toward the tail. Nearly half a working day 
is consumed in that journey of sixty-five feet. Each man 
checks off the items he is responsible for inspecting: instru- 
ments, control wires, seat belts, landing gear, heating pipes, 
seats, aileron fittings, and so on down the list. Batteries, 
which were pulled out of the ship as soon as the check-up 
started, have been clamped to a recharging bench. Only 
an hour or so before the take-off will they be reinstalled, 
charged to capacity. During the time the big ship is on the 
ground, radio experts test its wireless equipment, trying it 
out on all frequencies used in the air. 

The coming of winter brings additional duties for the men 
who groom the skyliners. They install and inspect the de- 
icing boots-—rubber envelopes running along the leading 
edges of the wings and tail surfaces, which can be expanded 
to break off forming sleet. The cabins of many planes are 
air-conditioned before the take-off. Warm air is pumped in 
through special filters during the months of cold, cooled 
air during the summer. 

This daily routine, thorough as it is, seems mild compared 
to the grueling tests that each ship gets at the end of 100 and 
500 hours in the air. The latter figure represents about 100,- 
000 miles of travel. For the exhaustive examination which 
follows, the plane goes to one of the big shops on the line. 

These sky-railway ‘‘roundhouses” are equipped with every 


Man matches marvels with nature: a modern skyliner soaring above the 


b 


owes its safety and reliability as much to the service men on the ground 


SPLIT-SECOND 
SERVICE KEEPS 
THEM FLYING 


With the precision 
of a_ well-drilled 
military unit, the 
ground crew 
swarms ‘over the 
plane the instant 
it comes to a halt 
in front of the air- 
port station for a 
briefscheduledstop 


aid that science can supply to help main 
tain safety aloft. Elaborate tests ferret out 
any hidden flaws. Hydraulic jacks push up 
from the floor to lift parts of the twelve-ton 
plane. Overhead cranes grind and clatter 
hoisting the 1,000-horsepower engines from 
their moorings. Huge dollies run pack and 
forth as the work progresses. And, packed 
row on row in the vast storerooms, are spare 
parts almost sufficient to build a new air 
liner complete from nose to tail. 

Before the 500-hour overhaul is complet 
ed, the planes, the engines, the radios, even 
the instruments, have been torn apart, in 
spected, tested, and reassembled. Working 
at long rows of benches in a great labora 
tory shop, skilled scientists check the opera 
tion and accuracy of the _ altimeters, 
air-speed indicators, artificial horizons, 
compasses, and other indicators upon which 
the pilot depends for vital information when 
he is 1n tie air. Incidentally, modern air 
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Man matches marvels with nature: a modern skyliner soaring above the Grand Canyon. Air 
owes its safety and reliability as much to the service men on the ground as to the pilots who fl 


SPLIT-SECOND 
SERVICE KEEPS 
THEM FLYING 


With the precision 
of a_ well-drilled 
military unit, the 
ground crew 
swarms over the 
plane the instant 
it comes to a halt 
in front of the air- 
port station for a 
briefscheduledstop 


aid that science can supply to help main- 
tain safety aloft. Elaborate tests ferret out 
any hidden flaws. Hydraulic jacks push up 
from the floor to lift parts of the twelve-ton 
plane. Overhead cranes grind and clatter, 
hoisting the 1,000-horsepower engines from 
their moorings. Huge dollies run back and 
forth as the work progresses. And, packed 
row on row in the vast storerooms, are spare 
parts almost sufficient to build a new air- 
liner complete from nose to tail. 

Before the 500-hour overhaul is complet- 
ed, the planes, the engines, the radios, even 
the instruments, have been torn apart, in- 
spected, tested, and reassembled. Working 
at long rows of benches in a great labora- 
tory shop, skilled scientists check the opera- 
tion and accuracy of the _ altimeters, 
air-speed indicators, artificial horizons, 
compasses, anu other indicators upon which 
the pilot depends for vital information when 
he 15 in the air. Incidentally, modern air- 
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nd Canyon. Air transport 
he pilots who fly the ships 


‘Ss carry two instruments of each kind. 
ne of the sensitive mechanisms fails in 
air, the other will give the pilot the in- 
nation he needs. 
ne intricate testing mechanism puts the 
ymatic pilots through strenuous work- 
It twists, turns, spins, and yaws to 
the piloting device under every imagin- 
condition which may be encountered 


owever, it is the engines which receive 
most searching tests of all. Each motor 
roken down and the 1,100 separate parts 
tagged and sent down moving convey- 
for individual examinations. The first 
»is a careful cleaning. Spray guns drive 
ents at a pressure of 100 pounds a 
ire inch over the metal to wash away the 
ind grease. Parts incrusted with carbon 
aint go into the “soup tank.” Here a 
ial fluid softens both the carbon and the 
it so they can be wiped off with ease. If 
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stubborn patches of carbon are found in 
cylinders, they are scoured off in a sand- 
blasting machine which drives the quartz 
particles across the metal with terrific 
force. 

After the parts have been cleaned, they 
pass before inspectors using microscopes 
in their search for tiny flaws. Even this 
is not enough. There may be internal 
cracks invisible to the microscope. So each 
part is subjected to an ingenious magnetic 
method of testing. After being electrically 
magnetized, it is dropped into a kerosene 
bath containing millions of tiny particles 
of iron. When the metal part is magne- 
tized, opposite sides of an internal crack 
take on the characteristics of opposite 
poles of a magnet. The flaw, in effect, be- 
comes a tiny horseshoe magnet attracting 
the iron filings to it. When a cluster of iron 
particles is found on the outside of any 
part, it is instantly discarded. Those with- 
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FIRST AID FOR THE PILOT 


Navigating instruments come in for a 
careful inspection. Here the artifi- 
cial horizon is open for examination 
as a part of the 500-hour overhaul 


Color photos courtesy American Airlines 


and Transcontinental and Western Airlines 


—AND HAPPY LANDING 


Passengers boarding a plane 
for a transcontinental flight. 
Back of the luxury and safety 
of the skyliner of today is the 
expert, methodical work of the 
ground crews which form the 
foundation of air transport 
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ically 


crack 
posite 


with- 


out flaws are demagnetized and cleaned. 
Propeller hubs and other vital parts of 
the plane which are made of steel are sim- 
ilarly inspected. 

At the great T.W.A. shops at Kansas 
City, Mo., a corps of skilled mechanics 
can tear down, clean, inspect, and reassem- 
ble an average of two engines a day. After 
the motor has been put together again, it 
is broken in like a new automobile, run- 
ning on a test block for hours at gradually 
increasing speeds. Every part that goes 
into every engine has its number and a 
record is kept of the time when the indi- 
vidual valves and pistons, rings and bolts 
are installed. At any moment, the men in 
charge of the air-line power plants can tell 
how much service each part has seen. 

Similar records are kept of the parts of 
the plane itself. As many as 350 men may 
be engaged in the intensive work of giving 
the plane and its power plants the 500- 

hour overhaul. Such skilled 
ground crews form the 
foundation of air-line safety. 
It was their work which en- 
abled American air-trans- 
port companies, last year, 
to set an amazing record. 
For every passenger fatal- 
ity in 1937, the planes cov- 


ered 10,000,000 passenger 
miles—equivalent to 400 


flights around the equator 
or forty trips to the Moon! 
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Ready for the take-off! Fresh 
from the hands of the ground 
crew, with her motors checked 
and every part in perfect work- 
ing order, a flagship of the sky 
poises on the airport runway 


stream 
has be 


A spare antenna 
is carried by 
many _ airliners. 
Wound on a cyl- 
inder in a recess 
at the tail, it is 
shot out at need 


At left, mechan- levice 
ics are putting 
a new tire’ and 
wheel on a mam- 
moth transport 


nfra- 
» be 
ites, 
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Home-Built Car Hits 130-Mile Speed 








OLICE may object to the fact that 

the car that Mylio Ozuk, Chicago 
high-school student, has built himself 
has neither license tags nor headlights— 
but they’ll have to catch him first. And 
that may not be an easy task, for the 
proud builder claims that his extraordi- 
nary creation can attain the speed of 
130 miles an hour. Modeling it after 
some of the most advanced designs that 
have been proposed for motor cars, he 
has placed the motor and radiator to the 
rear of the driver’s seat so that he will 
have a clear and unobstructed view for 
fast driving. In the picture above, the 
streamline exterior surface of the car 
has been removed. 


Rays Kill Pup’s Fleas 





~ IDO’S worries about fleas are over, 


according to the maker of a new 
lectric insect exterminator, when the 
evice is turned upon the animal. The 
nfra-red rays that it generates are said 
» be death to a wide variety of para- 
ites, as well as to their eggs and larvae. 
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New Radio-OperatedCompass 


PLANES, tanks, ships, and torpedoes may be re- 
motely controlled, and their positions shown at 
all times on a map, with the aid of an improved 
radio compass devised by Warren S. Eaton, noted 
aeronautical engineer. Shown above during a 
test, it also offers an airplane pilot all the infor- 
mation necessary for accurate blind flying to a 
destination. For this purpose, the inventor main- 
tains that it has the advantages of being unaf- 
fected by static, and of finding the direction of a 
ground radio station with no “fore-or-aft’” un- 
certainty as to which of two diametrically oppo- 
site directions the waves are coming from. 
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Trailers for Planes 
Carry Extra Fuel 


O INCREASE the cruising range of air- 

planes on long-distance flights, John Ak- 
erman, Chicago, Ill., inventor, proposes the 
novel flying gas tanks pictured in the draw- 
ing. The curious fuel wings, divided into a 
number of cells and provided with an auto- 
matic, float-operated mechanism that keeps 


them level, are towed behind an airplane by 
means of strong, hollow tubes that also serve 
as connecting fuel lines. During the take-off, 
the gas wings ride on wheeled undercarriages 
until they reach flying speed. When one of 





Moistened, the tip of the ‘match" is touched to the run 
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FLEXIBLE HOSE IS COMBINATION 
TOW CAGLE AND FUEL LINE 


LANDING SKID 





SUCTION PumMP 4 
DRAWS FUEL FROM »/ 
FLYING GAS TANKS —— 
TO SUPPLY PLANE 
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\APILOT OPERATES 

—~ MECHANISM TO CAST EACH & 
FLYING TANK AORIFT WHEN 
ITS FUEL 1S EXHAUSTED 


1F FLYING TANK TILTS, 
PIVOTED FLOAT MOVES 
TOWARD UPPER 
AUTOMATICALL 
AILERONS TO RE 

EVEN KEEL 


How a plane could tow two of the fuel 
wings with gasoline for a long flight 


the tanks becomes empty during a long flight, 
it is detached from the fuel train by a special! 
release mechanism, and glides to the ground 
where it can be retrieved, returned to the air- 
port, and used over again. 


Match-Book Glue Sticks 
Stop Stocking Runs 


RUNS in women’s silk stockings can be 
quickly and effectively stemmed with a 
novel accessory just placed on the mar- 
ket. Bound in small booklets like the pa- 
per matches supplied to smokers, a dozen 
cardboard sticks, each shaped to resem 
ble a stocking, are coated at the tips with 
a special solution of glue. When a stock 
ing run occurs, one of the sticks is torn 
out of the booklet, moistened at the tip 
by touching it to the tongue, and the 
applied to the run. The glue, softened | 
moisture, binds the threads of the stock- 
ing to prevent the run from spreadins 
Because of their compactness, the ‘ru 
stoppers” can be conveniently carried in 
a purse or handbag. 
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Safety Caravan Hauls Poison Gas 





REEPING at a snail’s pace, a motor caravan 
of bottled death trundles twice a week 
through the streets of New York City in the 

early hours of the morning, as poisonous chlorine 
gas is transferred from railroad cars to plants 
where it is used to render liquid sewage germ-free. 
At the factory in Syracuse, N.Y., the chlorine is 
piped into cylindrical containers made of steel 
more than an inch thick. Routed by rail to a sid- 
ing in New York, the cylinders are carefully 
transferred to waiting trucks by specially trained, 
gas-masked men working under the glare of arc 
lights and the vigilant eye of Fire Department rep- 
resentatives, since the gas could spread death over 
1 large area if a container accidentally split open. 
Moving at about five miles an hour, the chlorine- 
oaded trucks crawl slowly through back streets 
to the sewage-disposal plants several miles away, 
vhere they are unloaded into specially construct- 
ed, air-conditioned storage warehouses to await 
use. The photographs on this page show some of 
the phases of this dangerous delivery job. 








Gas masks are carried 
by drivers of trucks, at 
top of page, which 
convey cylinders of the 
deadly chlorine gas by 
night through New York 
City to sewage plants 





Left, bottled death on 
flat cars as it comes 
from the factory, wait- 
ing to be loaded onto 
the trucks for delivery 
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CABLE TO SHIPS 
NSTRUMENTS 





RECORDING 





Drawing shows how the odd device seen in the photo- 
graph above digs a trench for cables in the ocean floor 


Handy Office Aid 
Nonskids Fingers 


BY RUBBING his fingertips over a 
block of newly marketed, antislip 
preparation, the office worker who 
sorts letters and papers, leafs 
through ledgers, or counts paper 
money, is able to prevent his fingers 
from slipping without resorting to 
the use of a wet sponge or rubber 
fingers. It is claimed that the sub- 
stance does not leave stains or marks 
on the papers which are handled. 
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Submarine Plow 
Buries Cables 


DRAGGED along the bottom of the sea 
at the end of a 4,200-foot, nickel-stee! 
chain, a revolutionary submarine plow 
recently passed tests by burying trans- 
atlantic cables in the ocean floor 100 
miles off the coast of Ireland. The plow, 
twenty feet long and weighing ten tons 
was designed by Western Union engi- 
neers. Cables are fed to it from the 
towing ship and the device automati- 
cally buries them from eighteen inches 
to two feet deep in the sand and ooze 
of the ocean floor to protect them from 
damage by anchors of fishing boats. 


wt 


Fingers are rubbed on this preparation before sorting papers 
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Model Shows 200-Inch Telescope 


OUNT PALOMAR Observatory in Cali- 
M fornia, and its 200-inch telescope, larg- 
est in the world, which will be placed in 
service in 1939, are depicted in miniature in 


a remarkable scale model constructed by 
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Samuel Orkin, above, in collaboration with 
the California Institute of Technology. One 
twenty-fourth the size of the $15,000,000 ob- 
servatory’s fourteen-story-high dome, the 
model will be exhibited on a world tour. 
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Alloy Runners Give Ice Boats 
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This runner resists wear even on gritty ice 


P-TO-DATE ice-boat owners are get- 
U ting more speed from their mile-a- 
minute craft by coating the steel runners 
with a modern, super-hard alloy. Orig- 
inally developed for industrial machinery, 
this alloy of cobalt, chromium, and tungsten 
forms an armor of high resistance to wear. 
When a strip of it is welded on, with the aid 
of an oxyacetylene torch, the ‘“hard-faced’”’ 
ice-boat runner keeps its sharpness longer 
and sharp runners are just as important in 
ice boating as in skating, for speed and ma- 


Rubber Puppets To Act 


in Animated Picture 


UPPETS made of rubber, whose flexible 
p faces can be made to register any desired 
emotion, now serve as actors in animated 
movies. By shifting the figures slightly be- 
tween each “frame,” the effect of action is 
obtained. The two puppets shown at right, 
“Grease Boy” and ‘Miss Polish,” will be seen 
in a forthcoming educational color film telling 
the story of the petroleum industry. 
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Special runners step up the speed of these racers 


neuverability. If sand, coal, or dust has drift- 
ed over the ice, in sandy regions or near 
large cities, the alloy resists the abrasive 
action. In addition, the alloy has a lower co- 
efficient of friction, or glides over the ice 
more easily, than steel. In a hotly contested 
race, the extra speed may spell the difference 
between losing and winning. 
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Buried by an Avalanche, 
a Camera Preserves an 
Amazing Record on Film 
of aHimalayan Tragedy 


HEN thundering tons of ice and 
snow rushed in an avalanche 
down the side of Nanga Parbat, 
the Himalayan “mountain of 
leath,” last year, they buried a battered 
amera which held within its film chamber the 
nost dramatic picture story of recent years. 
Peter Miillritter, daring young camera- 
nan with the group of German scientists 
vho perished in the disaster, had filmed the 
earful onrush of an avalanche before he was 
truck and killed. His body was never re- 
overed. But searchers found his moving- 
icture camera and brought it back to civili- 
ition. Some of the most striking of the pic- 
ures it contained are shown on these pages. 
Twice in three years, disaster ended at- 
empts of German scientists to scale the 26,- 
20-foot peak in northern India. In 1934, a 
udden rush of rocks and ice killed four 
1iembers of a party as they struggled up- 
ard on the slope. Last year, the toll was 
ir greater. Sixteen men perished, includ- 
ig scientists and 
ative porters. 
nly one member Avalanche in action. These 
the expedition, remarkable pictures, made 
Ulrich Luft, ° short time before the ex- 
: : pedition was entombed, 
‘mained alive. He were preserved in the cam- 
id started down era buried beneath tons 
1e mountainside of cascading snow and ice 
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This is the ice rock that 
produced the avalanche pic- 
tured. Turn photo upside 
down, and note face in snow 


First warning. Expedition 
members brushing themselves 
off after the first slide of 
snow had swept across them 


Like Flies on the Frosting o 
Giant's Cake, Climbers Pick T 
Way Across Nanga Parlbg 
Treacherous Slopes, at Rig 


Rendezvous with death. This is the ill-fated 
party photographed at the start of the climb, 
with Nanga Parbat looming ominously above 
them. Only one man in the group came back 
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A native porter. Nine of these men 
lost their lives when disaster came 


Searching the deep drifts for traces of the lost 
expedition. Under a slide like this they found the 
bodies—and the camera with its tragic film record 
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¥ 
A typical mountain camp. In such wind-swept shelte 
who brave arctic cold and lung-searing rarefied ai 


with a sick porter before disaster struck. 

It was Dr. Luft who led another party 
up the treacherous slope in search of the 
bodies of the lost scientists. In digging 
at the site of the last camp, they uncov- 
ered Miillritter’s camera with its amaz- 
ing portrait of an avalanche in action. 
That film brought to a tragic climax the 
picture story of the expedition’s ill-fated 
assault upon Nanga Parbat. 

After weeks of struggle, the party 
was nearing its goal. The camp was 
made beneath a great overhanging cliff 
of ice in a lofty gap called “the silver 
saddle.’’ While the climbers were pre- 
paring for the final thrust upward to the 
peak, they heard a roar above them that 
grew louder every moment. A great 
white cloud of snow was sweeping down 
the mountain side toward them. 

Miillritter swung his camera into action, 
recording just how an avalanche appears 
to those in its path. The snow rushed 
over the camp, burying equipment and 
men. But the men dug themselves out, 
and Miillritter filmed them brushing away 
the snow. Then, without warning, the 
whole front of the frozen cliff above 
them broke loose and the ice, roaring 
down the mountain side, brought death 
to the daring band. But, within the 
sturdy camera, a strip of celluloid had 
preserved a thrilling sequence of pic- 
tures which enabled the world to visual- 
ize the expedition’s tragic end. 


POPULAR SCIENCE 





Rete au. as 


pitched hi 
in trying t 





pitched high among the Himalayan snows, live the men Led by the one survivor, climbers went out to recover 
n trying to conquer Nanga Parbat, Mountain of Death the bodies. Here one is making his way over a drift 


Men against mountains. Eight mem- 
bers of a climbing party making their 
way over an icy slope. Over them 
always hangs the avalanche peril 
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STAGE 


As a plane swoops past, a microphone in a 
bowl-shaped reflector catches the noise of 
its motor and propeller, while a smaller 
microphone registers sound on the ground 


At the right is the “light valve" in 
which thin wires move closer together 
or farther apart as sound volume varies 
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Twin Mikes Mix Sound 
for Aviation Movies 


THROUGH an ingenious hook-up of micro- 
phones, the spine-tingling crescendo of an 
airplane’s roar as it swoops toward the 
sound camera is now recorded realistically 
for the movies. A huge bowl-shaped reflec- 
tor, with a sensitive microphone unit at its 
center, catches the direct sound of the mo- 
tor’s bark and the propeller’s whine. Mean- 
while a smaller mike at one side picks up 
the reverberations from the ground, and 
the voices of near-by actors in the drama. 
Registering simultaneously on the sound 
film, the two microphones are under separate 
control so that any desired “mixing” effect 
may be obtained. An ingenious “light valve” 
regulates the light reaching the sound track 
in accordance with the volume of sound. 
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Testing a radio that lights “traffic signals on a car's dash ing circuit. 


New Mechanical Cotton Picker Does Double Duty 


ACH row of cotton 
picked over twice in one 
operation as a new and im- 
oved model of a mechan- 
d cotton-picking machine 
erfected by the Rust broth- 
rs, of Memphis, Tenn., runs 

k and forth across a 

ton field. Following years 
f experimentation and the 


p! 
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ti 
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ne 


option of a host of 
inements, the trac- 
-driven mechanical 
ker is now said to 

improved to the 


oint where commer- 


cial production of the 


+1 
t 
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chines can be start- 
Because the ap- 
atus seems des- 


ned to replace thou- 
ands of hand pickers, 


inventors have de- 


i,ed pushing the de- 


opment of their 
‘hine until some 
ins can be evolved 
the protection of 
cotton pickers 
» would be thrown 
of work. 
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Cars Get Radio Traffic Lights 


BROADCASTING highway traffic signals to radio- 
~uipped passenger cars, as predicted by experts not 
ig ago (P.S.M., May ’38, p. 27), is brought nearer to 
realization by the recent perfection of a radio traffic- 
ntrol beacon. Under this system, automatic short- 
ive transmitters mounted on traffic-light standards 
erate stop, go, and caution lights on car dashboards. 










































Extension Cord Is 
Mounted on Reel 


WINDING a long stretch of elec- 
tric extension cord on a special 
reel makes it easy to use electrical 4 
accessories at poin.s where a cur- 
rent supply is not readily availa- 
ble. Brass spring brushes contact- 
ing rings on the reel, to which the 
extension-cord wires are soldered, 
provide a connection between the 
reel and the regular household wir- 
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Each cotton row is picked over twice in one operation with this new picker 
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NE gasoline-powered engine, one ca- Hope Valley, R.I., recently purchased from 3 
OC boose, and the odd open-top passenger major eastern railroad for $301. An averag 
car shown above comprise the entire rolling of four ‘trains’? a week make the round tri 
stock of the Wood River Branch Railroad, a over the five-mile roadbed between Hope Val 
unique branch line which Roy Rawlins of ley and Wood River Junction, R. I. 


Pocket Ash Tray Clips 
to Cigarette Package 


FASTENING to the side of a package of cig- 
arettes by means of a clip, a new accessory 
shown in use in the illustration at the left 
provides a convenient pocket ash tray for the 
smoker. A sliding cover permits the smoker 
to carry the container in a pocket or hané- 


















bag without fear of spilling ashes, match S¢ 

sticks, or butts. Since the sliding cover fits 
snugly to make the container air tight, burn- \ 

ing cigarette butts are automatically snuffed 
How the pocket ash tray clips to cigarette package out, preventing smoldering. EI 
_ 6% 1 m 
Blinders for Learners “S58 cate 
° vice 
Teach Driving Dangers | tens 
TO DEMONSTRATE how defective vision | — 
and dirty side windows on an automo- — 
bile can affect the driving efficiency of on 
motorists, students of a traffic school : | 
drive a special car equipped with dual ing 
controls while they wear glasses that aa bee 
distort their eyesight and blinders that | | — tach 
: : : = —— hose 
narrow their field of vision, making Papa 
them unable to see to the right or left DUAL CONTROL me 
without turning their heads. An in- | DRIVER TRAINING pn 

structor accompanying each student / 

takes over the duplicate set of controls x CAR sort 
whenever driving conditions become > ped 
dangerous enough to justify it. These blinders teach the importance of clean car windows — 
DEC 
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Diver Collects 
Cash in Drive 


DRESSING a solicitor in the 
full regalia of a deep sea-diver 
was the novel means employed 
recently by the British Lifeboat 
Institution to attract the atten- 
tion of pedestrians on thestreets 
of London to their campaign for 
funds. Fully equipped, from 
lead-weighted shoes to a heavy 
steel diving helmet, the solici- 
tor clumped along the side- 
walk selling buttons to pass- 
ers-by. The photograph at the 
left shows a woman making a 
contribution to the fund. 


Witness Stand Is 
Wired for Sound 










































teal Solicitor in diving regalia helps raise funds for sea-rescue work 


urn Water Softener Protects Cars 


EMPLOYING zeolite, 
1 mineral of the sili- 
cate group, a new de- 
vice for motorists sof- 
tens hard water and 
removes the impuri- 
ties which cause the 
formation of scale in 
the radiator and cool- 
ing system of a car. 
The metal unit is at- 
tached to the end of a 
hose, so that water 
flows through it into 
the radiator. The ef- 
ficacy of the water- 





TO MAKE sure that juries : 
are able to hear clearly each 
word spoken by witnesses on 
the stand, a Los Angeles, Calif., 
court is now employing a pub- 
lic-address system with the 
witness answering questions 
through a hand microphone. 
On many occasions, it is be- 
lieved, members of the jury 
miss part of the testimony by 
reason of the low voices of the 
witnesses or because of bad 
softening materialcan acoustics. The photograph 
fe restored by treat- water is softened as it flows through above shows a witness telling 
nent with table salt. the unit into the radiator of the car her story to the microphone. 
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Ihis Automobile 9 c 


OLLING swiftly down highways on ten 
oversize balloon tires, a revolutionary 
airport-in-miniature for use by pas- 
senger air lines and military air forces 

now provides quick and complete assistance 
to stranded airplanes. This curious “twelve- 
ton tool box” is the invention of Kibbey W. 
Couse, of East Orange, N. J. It is capable of 
turning any level cow pasture into an airport 
complete with machine shop, repair parts, 
floodlights, and radio. 

The machine can race to the scene of a 
forced landing at forty-five miles an hour. It 
can climb hills with a _ thirty-five-degree 
grade. It can roll over rough ground and 
across ditches. It can tilt thirty-five degrees 
from a vertical position without tipping over. 
It can even slide, sledlike, across stretches of 
soft mud, resting on the smooth, welded-steel 
bottom and propelled by endless treads at- 
tached to the rear wheels. A scientifically de- 
signed plow forms a sort of keel at the nose of 
the machine and reduces resistance as it 
moves ahead. 

Reaching the scene of the forced landing, 


Night scene with the mobile airport. Portable floodlights mark the landing field, while 
powerful searchlights rake the sky to guide pilots and signal the direction of the wind 
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the crew riding in the 
rolling airport are ready 
for any emergency. On 
board they have 3,000 
different tools and ma- 
chines. There are kits for 
repairing metal wings 
and fabric wings; kits 
for overhauling motors; 
kits for radio testing and 
repair. There are aids to 
sheet-metal working, car- 
pentry, blacksmithing, 
electric-arc welding. 
There is a complete ma- 
chine shop including a 
lathe, drill presses, and 
a milling machine. An 
electric still provides dis- 
tilled water, cooled by a 
special radiator, for use 
in storage batteries, while 
a bench is equipped for 
recharging six batteries 
at a time. A compact air 


bg 


— 
J cs , : ‘ i x s oh : , 


POPULAR 


- ow! S| ‘ 


as 


SCIEN 


- 
- ~qQ 


'E 








—. 


ompr 
Yr air 
rrinde 
evolu 
Ext: 
he bi; 
oom, 
teel ¢ 
'wo-to 
1ent 
vines 
ict, Vv 
is e 
ig a | 


/ECE 


Ct wgolele Hip oe 
TWELVE-TON TOOL BOX ON WHEELS TURNS ANY 


LEVEL COW PASTURE INTO A SERVICE BASE 
WITH ALL EQUIPMENT FOR REPAIRING PLANES 











ompressor provides power 
ir air hammers, drills, and a 
rinder that spins at 12,000 The rolling machine shop set 
-volutions a minute. - up for business. Equipment 
Extending from the rear of es is shown removed from truck, 
he big truck is a fifteen-foot but can also be used inside 
oom. <A_ seventy-five-foot 
teel cable runs over it toa 
wo-ton winch. This equip- 
ient permits the mechanics to hoist big en- When a temporary airport is set up, the cab 
ines from planes for complete overhauls. In of the truck becomes the operations office. It 
ict, when the mobile airport goes on a run, contains a card file and a typewriter stand 
is equipped for doing anything from shoe-_ so that careful records can be kept of the 
ig a horse to rebuilding an airplane. work done. It also contains the powerful two- 
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Two-way radiotelephone and telegraph 
apparatus is installed in the sound- 
proof cab. A master switch near-by 
allows the operator to shut off all 
machinery to eliminate interference 








This compartment of the cruis- 
ing airport contains a lathe, a 
band saw, and a drill press. 
Note the efficient arrangement 





way radio equipment which can 
function either as a radiotele- 
phone or as wireless telegraph. 
Beside the radio stand is a 
master switch. By flipping this, 
the operator can cut off any elec- 
‘tric machines being used in the 
rear compartments of the truck 
if they are causing interference. 
The radio equipment can be used 
when the truck is rushing along 
a highway as well as when it 
has come to a stop. Seats with- 
in the roomy cab fold down into 
beds for two men. 

The steel sides of the big ma- 
chine are hinged so they can be 
raised to form awnings shield- 
| ing the workers from sun and 
| rain. In winter, a coal stove For running in soft or miry ground, endless treads are attached 
heats the interior. In addition, to the rear wheels. A plow at the nose keeps the front axle clear 
the blacksmith forge is so made 
that the sides can be removed to turn it into to push like an elephant in helping to remove 
a supplementary heating unit. The spare trucks or field guns from the mire. 
wheels, complete with tires, are carried in -art of the equipment of the truck which 
front on a steel-tubing framework where they will be of special value in military service is 
act as bumpers and enable the mobile airport the electric generator and a complete set of 
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Crew members snatching a little sleep. Seats in the 
roomy cabin fold down to provide beds for two men. 
For war use, the arsenal at right holds four rifles 


0 


Below is a front view of the mobile 
airport on the road. Spare tires are 
mounted at the nose to serve as bump- 
ers, and for pushing trucks or field guns. 
A scientifically designed plow guards 
the axle from damage by rocks or logs 


{ » 











When operating as a base for military aircraft, the 
truck can easily be camouflaged with boughs, or even 
driven under trees for concealment, as shown above 


searchlights, floodlights, and boundary 
lights. The beams of the searchlights, 
thrown upward, can be seen by airmen 
from a distance of fifty miles, while the 
floodlights will illuminate the makeshift 
field and help the pilot land. By tilting 
the beam of the small _ searchlight 
mounted on the cab of the vehicle, the 
men on the ground can indicate the di- 
rection of the wind when a plane is com- 
ing in for a night landing. 

In crossing rivers or in working on sea- 
planes, the mobile airport can be run 
onto a pair of standard army pontoons. 
Anchored near an air-and-water craft, it 
would have all the equipment required for 
either minor or extensive repairs. On the 
highways, these rolling machine shops 
can repair motor cars or army trucks 
which have broken down and are ob- 
structing the advance. Also, the inventor 
points out, each truck has the facilities 
that might be required not only to repair 
itself but to build additional mobile air- 
ports of the same design. 
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This is the unit's water supply. The man is pumping 
water through a filter that makes it fit for drink 
ing, whatever its source. At the left is the compact 
electric still, fitted with a miniature radiator as 

condenser, that distills water for storage batteries 
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Prof. C. M. Heck testing his heat forecaster atop a New York skyscraper 


Vacuum Cleaner Purifies Air 





SMALL enough to rest on a bedside table, a vacuum 
cleaner now on the market has a special attachment 
that makes it useful for purifying the air in a sick 
room. Employing turbine-type blades instead of the 
conventional revolving fan to create suction, the unit 
draws room air in through a nozzle and passes it 
through a “germ trap” said to remove any dust and 
other impurities it may contain. 
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Tells Tomorrow's Temperature Today 








DESIGNED to supplement 
existing weather-bureau ap- 
paratus by forecasting 
changes in temperature, a 
novel long-distance  ther- 
mometer invented by Prof. 
Charles M. Heck of North 
Carolina State University 
was tested recently in New 
York City. Heat given off by 
the earth’s surface, Professor 
Heck states, is absorbed by 
moisture in the air and then 
re-radiated. The new instru- 
ment, which consists of a 
thermometer mounted within 
aluminum reflectors, is aimed 
at the sky to register the 
temperature of the re-radia- 
tion centers from which heat 
is reflected back to earth. By 
this means it may be possible 
to predict accurately, soon 
after sunset, the maximum 
and minimum temperatures 
for the following day. 





New Arc-Welding Kit 
Aids Amateur Craftsmen 


ALUMINUM, brass, copper, steel, and 
metals can be easily and eco- 
nomically welded with a new low-cost 
arc-welding unit just marketed for 
home owners and amateur craftsmen. 
Operating from any 110-volt electric 
outlet, the welder can also be used for 


Air sucked through the cleaner passes through a “germ trap" brazing and soldering. 
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Paul Mantz, technical adviser, at the controls of a grou 
Curtiss pusher biplane that was resurrected for a pete gs moc 
part in the aviation color movie, "Men with Wings” me carp 
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A man-carrying kite of the type used in 
early aviation experiments. In the pic- 
ture, it was lifted into the air by wires 


WINGED CAMERA. For filming thrilling 
air sequences, color cameras were mounted 
in various positions on camera ships. This 
one turns on a ball-and-socket mount, and 
the operator is lashed down with a belt 
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TWENTY-YEAR-OLD SHIPS IN 
IE SHOWING AVIATION’S HISTORY_, 


: ORLD WAR fighting planes 
of four nations roared over 
southern California recently 
while cameras ground out 
scenes for “Men with Wings,” first air 
picture to be filmed in color. Rebuilt , 
Nieuports, Spads, Fokkers, and Def 
Havilands rode each other’s tails in® 
thrilling sequences, which also brought, 
into the aira man-carrying kite,a power 
glider, and other flying machines repre- 
senting the development of aviation 
from earliest days to the present. 
Planes of wartime vintage, including 
a Curtiss pusher biplane, a Phalz D-X 
11, a Thomas Morse Scout, and an S.E.5, 
figuratively rubbed wings with modern 
ships. All were rebuilt and their motors Air battles of the World War were 
reconditioned. For close-up scenes re- reénacted realistically. This ship 
quiring larger numbers of planes on the took the part of a German Fokker 
ground, dummy. ships, including seven 
mock Fokkers, were constructed in the studio structed by Gustave Whitehead at Bridge- 





hie. 




















carpenter shop. port, Conn., in 1900, three years before the 

Earliest aviation history comes to life in Wright Brothers successfully launched their 
the form of a man-carrying kite and a gull- biplane at Kitty Hawk, N. C. In the picture, 
like monoplane built on the lines of one con- these experimental models were carried into 


: TWENTY YEARS AFTER. Reconditioned wor 
planes ready to take the air. Several of them 
saw actual service on the Western Front 
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wide belts. Cameras, mounted on 
ball-and-socket joints, could be 
turned in any direction. 

Paul Mantz, famous technical 
adviser to other aviators, test-flew 
each plane before it was filmed. 
Veteran stunt pilots flying the 
twenty-year-old ships with Mantz 
in daring sequences reénacted 
aerial combats above the battle- 
fields of France. 


This veteran Fokker came to grief in mak- 
ing a landing on a California field. At the 
right, a mechanic is spinning the prop on 
a dummy Fokker for ground sequences 


the air by wires. Otto and Wally 
Timm, California airplane manu- 
facturers, constructed the mono- 
plane from photographs of the 
original, powering it with two 
four-cylinder engines, one of which 
turned the two propellers, the 
other driving the wheels along the 
ground to get up speed. 

Bulky color cameras were 
mounted on tops of wings, between 
front wheels, and in cockpits of 
camera ships. Cameramen, exposed 
to the air, were lashed in with 


ANCIENT HISTORY. The queer craft below is an accurate reproduction of one of the ancestors 
of the modern airplane—a monoplane built by Gustave Whitehead at Bridgeport, Conn., in 1900. 
Refusing to fly, the reproduction was hoisted on wires for its part in the filming of the picture 
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Franke Clarke, stunt flyer, behind the machine gun 
of a Spad. The wartime plane at left, found in the 
basement of a California hotel, had on its instru- 
ment panel the initials '"W.A.W.,"' carved there by 
William A. Wellman, the director of the movie, 
when he was an Army pilot in the World War 


Director Wellman, at right, above, planned all 
the maneuvers in the movie with the aid of toy 
airplanes, to make sure that every movement 
would be effective. In the photograph at the left, 
a twenty-year-old Gnome-Monosoupape motor is 
being installed in a Nieuport fuselage for flight 
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OW do crime sleuths “tune in” on Occa: 

the meetings of gangster mobs? with a 

How do police detectives provide essary. 

prosecuting attorneys with pho- speciall 
nograph records of telephone conversa- metal n 
tions that contain damaging evidence tion an 

against criminals? Most of this work is leave n 
done by expert wire tappers, specialists Telex 
in the art of scientific eavesdropping, and the on 
how they do it and the ingenious equip- pers’ b 
ment they use is graphically illustrated can slij 
in the photographs on these pages. is abse! 

Until recently, police could listen in on tive mi 
the telephone of a suspect only by mak- curtain 
ing a “raw tap,” that is, by ferreting out his tele 
the suspect’s telephone line from a maze ment, | 
of others, scraping away the insulation, way tel 

When detectives cannot enter a suspect's room to plant and attaching a receiving instrument. sounds 
a microphone or tap his telephone wire, they often use a Now, using the latest scientific aid to If it 
contact microphone like the one shown above. Attached wire tapping, they simply place a tiny ateote 
to a wall, it picks up the slightest sound in the next room induction-coil cylinder anywhere within ssiiniel 
thirty-five inches of the suspect’s tele- crophoi 
- phone box, even though a thick building wall be 
~ wall intervenes. If they have concealed cent rv 
themselves in an adjoining room, for ex- nary t 
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Concealed microphones play an 
important part in scientific 
eavesdropping. Carefully hidden 
wires connect them with listen- 
ers’ earphones, or with record- 
ing machines like that at right 
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ample, they hold this phantom wire tap- 
per against the opposite side of the wall 
to which the suspect’s box is attached. 
Or, if the phone is near an outside wall, 
they carefully lower the coil along the 
exterior of the building from the roof 
or from an upper room. Electrical im- 
pulses radiating from the telephone box 
are picked up by the coil, wired to a 
powerful amplifying unit, and repro- 
duced either through a loudspeaker or 
through headphones. 

Occasionally, direct electrical contact 
with a criminal’s telephone wire is nec- 
essary. Detectives now use a pair of 
specially designed clips fitted with sharp 
metal needles that penetrate the insula- 
tion and contact the copper wire, but 
leave no telltale marks when removed. 

Telephone tapping, however, is not 
the only stratagem in the eavesdrop- 
pers’ bag of tricks. When detectives 
can slip into a suspect’s room while he 
is absent, they plant a tiny, supersensi- 
tive microphone under a desk, behind a 
curtain, or even within the earpiece of 
his telephone. With the latter arrange- 
ment, the concealed wire carries two- 
way telephone conversations, as well as 
sounds made in the room, to police. 

If it is impossible to plant a “mike,” 
wire-tapping experts still have an ace- 
in-the-hole in an ingenious contact mi- 
crophone which can be attached to the 
wall between the suspect’s and an adja- 
cent room. Through any wall of ordi- 
nary thickness, the contact mike will 
pick up the slightest sound. 

Evidence gained by any of these 
forms of electrical sleuthing are pre- 
served in permanent form by the use of 
1 portable sound recorder. Records of 
the damaging evidence can then be 
played back in court to help convict the 
unsuspecting criminal. 


For actual wire-tapping, special clips have 
needle points that penetrate the insulation 





DECEMBER, 1938 


LISTENING IN 
FROM ABOVE 
lf a suspect's tele- 
phone box is near 
an outside wall, a 
tiny induction-coil 
cylinder is lowered 
along the exterior 
of the building to 
pick up conversa- 
tions, as pictured 
above and at right 
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Vaporizer Works 
in Water Glass 


HUNG from the edge of a 
glass partly filled with water, 
an electric vaporizing unit 
now available produces a 
medicated steam for inhala- 
tion by those suffering from 
respiratory ailments. The unit 
can be plugged into any alter- 
nating-current outlet. 
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Electrically produced steam vapor- 
izes medicant in top of the device 


Adapter Unit for 
Electric Razor Play 


ELECTRIC razors designed to 
operate on 110-volt current 
can now be powered by six- 
volt batteries in automobiles, 
boats, or trailers by employ- 
ing a portable adapter unit. A 
similar unit can be used with 
thirty-two-volt current. 





Waterfall Gives Free Car Wash 


NATURE provides a free car wash for motorists on a North 
Carolina highway. At Bridal Veil Falls, near Franklin, a 








stream of water trickles over a rock ledge and pours down on eas 
a section of the roadway below. The photograph above wo 
shows a woman motorist, clad in a bathing suit, taking wry 
advantage of the flow to mop off the dust and grime ac- ‘> 
cumulated on her car, which she has placed directly in the Razor plugged into the new adapter : See 
path of the waterfall. unit for use with six-volt current 

DECE 
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Electric Shouter 
Aids Traffic Cops 


EGAPHONES equipped 
MW with battery-operated 
microphones and loudspeak- 
ers are now being used by 
British traffic police to con- 
trol pedestrian traffic at 
busy street intersections. 
When jaywalkers dash out 
into the street against the 
light, the policeman shouts 
an amplified warning 
through his electric mega- 
| phone, as shown above. 
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People Who Read While They Eat 
Get Newspaper Table Lamp 








TABLE lamp now available has an adjustable, two-arm 

rack designed to support a newspaper at the proper 
level for reading while a person is having a meal. Now being 
installed on dining tables in hotels and restaurants, the lamp 
has an all-metal reflector shade fitted with a glass bowl that 
casts glareless light onto the newspaper. Flipping a base 
switch lights a red shade-top bulb to summon a waiter. 





A rack attached to the lamp holds a newspaper in position for reading 


Players Get a Kick Out of Odd Football Golf Game 


genes on a four- 
teen-hole course dot- 
ted like a golf links 
with roughs, traps, bunk- 
ers, and other hazards, 
a recently improved 
outdoor game first in- 
troduced by Dr. William 
Code, Chicago physician, 
combines’ features of 
soccer and golf. Players 
attempt to kick a twelve- 
ounce rubber ball, which 
measures six inches in 
diameter, around. the 
course, putting it into 
the fourteen “bowls” or 
cups in consecutive or- 
der, as in golf. The 
bowls are metal con- 
tainers shaped like a 
truncated cone. Par for 
the course is about sev- 
enty-five kicks. 
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Model Maker Builds Ships 
in Electric-Light Bulbs 


UILDING model ships inside of old electric-light bulbs 
is the novel spare-time occupation of an English hob- 
byist. Slicing off the socket end of a large-size bulb, the 
model maker introduces his ship parts through an aper- 
ture less than two inches wide. When the ship model has 
been completed within the bulb, it is mounted on a base 
containing a battery that lights up a tiny lamp con- 
Model ship in light bulb, and its maker cealed within the little vessel. 


Nonskid Toe for Football Shoe Gives Perfect Kicks 











ADE of rubber, two inches wide and cor-__ racy in kicking points after touchdowns, ac- 
M rugated at the front edge, a supplemen- cording to University of Southern California 
tary toe which is strapped to a regulation players who made fifty-nine placements good 
football shoe makes it easy to obtain accu- out of sixty attempted in a recent practice 


session. The shoe accessory was 
invented by Cecil Cushman, foot- 
ball coach at the University of 
Redlands, Calif. A close-up of the 
“sure-goal” shoe in use is shown 
in the photograph below. The bot- 
tom surface of the toe is cut away 
to allow the cleats on the player's 
shoe to protrude. 
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Howard Jones, University of Southern California football coach, examining 
"kicking toe.” It is attached to a player's shoe for placement kicks, as at right 
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Corner Stone Is Made of Glass 


O demonstrate 

the use of a type 
of structural glass 
that is laid like 
brick, a ‘corner 
stone” of glass has 
just been set in 
place for a build- 
ing rising in New 
York City. Similar 
glass bricks will 
be used in the 
walls of the build- 
ing, which will 
house an_ exhibit 
of the history of 
glass from earliest 
times up to now. 


Radio Waves Heat Last Rivet 
for World’s Fair Building 


ADIO waves received one of their strangest applica- 
R tions when they were recently used to heat the last 
rivet for the New York World’s Fair exhibit building of 
the Radio Corporation of America. For the demonstra- 
tion, engineers set up the oscillator unit of a standard 
radio transmitter. Its output, which customarily would 
be directed into an antenna, was led instead to a coil 
of wire and produced a concentrated field of radio waves 
at the center of the coil. When the rivet was held in 
this field for a little more than a minute, it became 
white-hot, and was then driven in place. While not yet 
practical for ordinary construction work, the method 
vas declared suggestive of possible uses of radio. 
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Officials watching a rivet turn white-hot in a field of radio waves 





DECEMBER, 1938 





Wreck Hung in Tree 
Is Odd Danger Sign 


ANGING high in a tree, a 
1 battered automobile warns 
passing motorists of danger on 
a southern highway. After tow- 


ing hundreds of wrecks from 
this particular section of road, 
B. A. Pietri, a garage mechanic 
of Wilson, N. C., devised the 
eye-catching “signpost.” His 
wrecking crew hoisted the an- 
cient car forty feet above the 
ground, leaving it anchored 
firmly in place as a. permanent 
reminder to drivers. 
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Preserving 


“CRYPT OF CIVILIZATION” 


Dr. Thornwell Jacobs examines photo 
graphic film that is to be sealed in 
a preservative gas and deposited in 
a vault on the campus of Oglethorpe 
University, in Georgia, as a part of 
a unique record of our civilization. 
The idea is that the crypt will not 
be opened until the year 8113 A.D. 


The entrance to the crypt is behind the draped flag on 
the building. It is seen close-up in the picture above 


JHE YEAR is 8113. Spired cities built earthed a door of stainless steel. They break 
by the ancient people of the twentieth it open—and find themselves in a treasure 
century have long since crumbled to house of the past. Pictures and records, per- 
dust. Of the airplanes and automobiles _fectly preserved through the ages, tell them in 






in which they traveled, not a rusted scrap re- every detail the long-forgotten story of what 
mains. Their perishable tools, utensils, books, life was like in 1938. 
magazines, and newspapers have vanished That is the romantic, breath-taking vision 


completely. What learning they possessed is _ that is taking practical form at Oglethorpe 
but dimly known. But where Oglethorpe University today. Into a crypt as large as an 
University once stood, in what was Atlanta, average living room, hollowed out of the 
Ga., a band of archeologists has just un-- granite bed rock beneath the campus and 
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Our History in a lomb 


WILL RE-CREATE OUR DAILY LIFE FOR PEOPLE OF 8113 A.D. 





lined with walls of gleaming chromium, ex- 
perts are stuffing motion-picture films, copies 
of present-day encyclopedias, textbooks, works 
of art, and models of machines that will give 
future historians a complete picture of their 
distant ancestors. 

When the crypt is filled, the air in it will be 
replaced with inert nitrogen gas, and it will 
be sealed against the ravages of the ages. 
Graven in a plaque upon the stainless-steel 
door, a message will direct that the vault be 
opened in 8113—-a date chosen because it is 
as far in the future as the first recorded date 
in history, the beginning of the Egyptian 
calendar, is in the past. 

For the first time, points out Dr. Thornwell 
Jacobs, president of the university and origi- 
nator of the project, the art of copying books 
and pictures in reduced size on movie film per- 
mits storing a vast bulk of priceless records in 
limited space. Duplicate “‘microfilm” copies of 
volumes for the Georgia vault are being made 


A co-ed contributes the contents of her 
purse for the edification of future ages 





Metal photographic film and projector that 
may re-create present-day American life for 
people who will live 6,000 years from now 
















At the left, T. K. Peters, director of ar- 
chives of the university, preparing an en- 
cyclopedia on film by copying photographs 
of persons and scenes of our modern world 
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“Time Capsule’ 
Buried Under 
World's Fair 


— 








Here our artist gives his 
conception of the scene in 
the year 6939, when arche- 
ologists will unearth this 
record of our way of life 


“wr preparations go forward for the Georgia crypt, a torpedo- 


addressed to posterity has just been buried fifty feet 
deep at the site of New York's World's Fair by Westinghouse engineers, who 


shaped "'letter' 


expect it to be rediscovered thousands of years hence. Seven feet long and 
weighing 800 pounds, the "time capsule” holds a cross-section of modern 
achievements in science and art, recorded on microfilm. It also contains 
the secret of hardening copper—the formula for "cupaloy,"’ a new copper- 
chromium-silver industrial alloy of which the receptacle itself is made. 











Another scheme for 
“canning’ our civ- 
ilization employs 
the "time capsule" 
seen at the left. 
A cylinder of time- 
resisting alloy, 
packed with micro- 
film records, is 
buried under the 
grounds of the New 
York World's Fair 
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Hundreds of books 
are being copied 
on film. Here an 
original book is be- 
ing compared with 
the photographic 
version made _ to 
go into the crypt 


The Rosetta stone 
of the future—a 
device that will 
give, in sound 
and pictures, a 
key to the Eng- 
lish language as 
we speak it now 


upon standard cellulose acetate film and upon 
tissue-thin metal film, a new invention that is 
believed still more durable. To prepare it, the 
image of the negative is etched into stainless 
steel, nickel, or copper by photo-engraving 
methods. An inlay of another metal, such as 
platinum, is then deposited in the etched por- 
tions. The result is an indestructible picture 
yn metal in black upon a white background. 

Five rolls of film, surrounded by inert gas, 
ire sealed in a glass tube. Protected by a 
layer of asbestos, the tube in turn is placed in 
a seamless receptacle of stainless steel, a foot 
long and four inches in diameter. The re- 
ceptacle itself is inclosed in a ribbed casting 
of extra-strong alloy, capable of resisting a 
crushing force of thousands of pounds. Row 
upon row of these receptacles will line the 
metal shelves of the crypt. Barring accident, 
their contents should be found in perfect con- 
lition after sixty centuries! 

Suppose the location of the vault is for- 
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gotten with passing 
centuries ? Descrip- 
tions of the deposit, 
engraved on metal, 
will be placed in all 
the great libraries 
and museums of 
the world, and even 
in such out-of-the- 
way places as mon- 
asteriesin Tibet and 
temples in China 
and India! Some 
one of these clews 
will almost inevita- 
bly be discovered. 

If English is an 
unknown tongue by 
8113, how can the 
records be deci- 
phered? The first 
thing to meet the 
eye of a person en- 
tering the vault 
will be a movie 
machine of the pio- 
i neer ‘“mutoscope”’ 
» type, with the addi- 
» tion of a phono- 
graph attachment. 

Turning a _ crank 

reveals one of 
3,000 metal plates, bearing, say, a picture 
of an apple and “APPLE” in print. Sound 
apparatus then pronounces the word. 

Since no one knows what sort of electric 
current people will use in 8113 A.D., if it is 
available at ail, a windmill generator will 
provide current for the electric sound-film 
projector. 

Records to be stored away will include 
sound films of the voices of present-day 
leaders, stereoscopic photos of all the world’s 
masterpieces of sculpture, a year-by-year 
history-in-pictures of the United States for 
the last 100 years, and the world’s greatest 
masterpieces of poetry. Models will show 
every essential kind of modern tool and ma- 
chine, household utensils and tableware, and 
great engineering feats. A complete set of 
costumes for men and women will be pre- 
served in helium gas. There will be cook 
books, histories, science textbooks, and books 
of practical instruction in mechanics, engi- 
neering, and all the arts and manufactures. 
Two POPULAR SCIENCE handbooks are to be 
included. Supermen of 8113 may be chagrined 
to find that some of their inventions were 
anticipated as early as the twentieth century. 
Or, if world war or some natural cataclysm 
has made mankind revert to a barbaric state 
by that time, the “lost arts’’ preserved in the 
Georgia crypt might conceivably start the 
race back along the road to civilization. 
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This movie money not only looks real, but sounds real 
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World's Biggest Movie Screen for Outdoor Theater 


SAID to be the largest in the world, a $30,- such huge dimensions that it dwarfs the man 
000 movin;z-picture screen has turned part of in the photograph above, the screen is sup- 
an abandoned airport at Valley Stream, N.Y., ported by a five-story structure containing 
into an outdoor ‘automobile’ theater. Of more than fifty tons of steel girders. Special 


high-power projectors throw the films 
on the screen, while directional loud- 
speakers carry the sound to the au- 
dience sitting in automobiles parked 
on a series of ramps. 


Hollywood's “Mint” 
Makes Stage Money 


“STANDING IN” for real coins and 
currency, the bills and coins shown 
piled on the table at the left are part 
of the vast amount of stage money 
made each year for motion-picture- 
studio use. Presses roll out thousands 
of bills of every denomination, repre- 
senting both U. S. and foreign money, 
while coins are stamped from special 
alloys that make them sound much 
like silver when they are jingled. 
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Boy Chemist “Eats Up” 
Course in Foodstuffs 


RELATIONSHIP between the fields of 
chemistry and cookery is the research 
project that interests seventeen-year-old 
Edgar Friedenberg, the youngest man 
ever to appear on a program of the 
American Chemical Society. Friedenberg 
is pictured below taking time off from his 
studies in synthetic foodstuffs to try a 
little practical work with the frying pan. 





Edgar Friedenberg, student of the chemistry 
of foodstuffs, does some practical research 


Hand Set for Television 


Uses Midget Screen 


NICKNAMED a “television monocle,” a 
miniature unit recently on display at an 
exhibition in London, England, is a com- 
plete sight-and-sound receiving set. 
Shaped like a hand-type telephone, the 
apparatus has an earphone through 
which the user hears the sound accom- 
panying a televised broadcast while 
watching the moving images flash across 
a small built-in screen, two inches wide, 
placed so that it is directly before the 
eyes. The instrument, which weighs just 
under two pounds, can be used even in a 
lighted room with good results, it is said. 
An exhibition visitor is shown at the 
right trying out the television hand set. 
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Race Horse Gets Air Intake 


WHEN a respiratory ailment interfered with 
the racing of Peter Song, five-year-old trotting 
horse, Dr. Harold Lewis of Nashua, N. H., per- 
formed an operation that gave the trotter an ex- 
tra windpipe. A metal tube connected to the ani- 
mal’s throat was inserted through a hole cut in 
his neck. Plugged under ordinary conditions, the 
tube is opened just before a race, two of which 
the horse has won since his operation. 





“Television monocle™ in use. It works like a hand phone set 









































OTOR CYCLES took the place of horses 
M in an odd chariot event which was a 
feature of a sports festival held by German 
soldiers at a regimental barracks in Berlin. 
As pictured in the photograph above, a rub- 
ber-tired, two-wheel chariot, was harnessed 


Halitosis Clinic Studies 


CD 





A subject breathing into an apparatus that freezes organic substances in 
the breath for analysis by the osmoscope, which is seen lying on the table 
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Motor Cycles & Pull Modern Charioteer 





This streamline Ben Hur took part in a 
military sports festival in Germany 


behind a quartet of motor cycles that were 
held upright and apart from each other by 
means of crossbars. Reins attached to the 
handlebars of the riderless cycles enabled the 
chariot driver to guide his unusual team 
around the course. 


Causes of Bad Breath 


TO DISCOVER the cause 
and cure of offensive 
breath in human be- 
ings, a novel halitosis 
clinic has just been set 
up at the Northwestern 
University Dental 
School in Chicago, Ill. 
Patients exhale through 
their mouths into a 
tube kept cold enough 
to solidify organic sub- 
stances in the breath 
as they pass through. 
The frozen mass is then 
liquefied and tested by 
means of an osmoscope, 
an instrument shaped 
like a piccolo, which 
measures the concen- 
trations of odors. Tests 
made so far indicate 
that offensive breath 
is most noticeable in 
the morning and that 
it tends to increase in 
concentration with ad- 
vancing age. 
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Odd Golf-Bag Chair 
Rests Player's Feet 


SO THAT he could rest com- 
fortably while waiting for other 
players to make their shots, Dr. 
J. H. Harris of New York City 
used a novel combination golf 
bag and chair during a recent 
tournament at Garden City, 
N. Y. As shown in the photo- 
graph at the right, the collaps- 
ible seat has a hollow back that 
accommodates a full set of 
clubs, and a strap for carrying. 


Potato Skins Yield 
Cork Substitute 


POTATO skins, pressed into 
sheets and dried, form a satis- 
factory substitute for cork, ac- 
cording to a report by a Ger- 
man chemist. Remnants of po- 
tato clinging to the skins are ; 
first removed, after which the 3 se hota 
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to resemble natural cork. Dr. J. H. Harris using his combined golf bag and chair on the links 


Water Jacket Cools Midget Arc Lamp 


Left, laboratory workers 
shield their eyes from the 
"vest-pocket sun,"’ seen be- 
low with and without its 
protective cooling jacket 













OW ready for commercial use in photo-engraving work, 

blueprinting, searchlight operation, and other fields, a 
midget arc lamp that operated experimentally when sub- 
merged in water (P.S.M., Apr. ’38, p. 44), has been mounted 
in a quartz tube surrounded by a cooling water jacket. Less 
than six inches long, the tiny lamp gives off a brilliance 
equal to one fifth the surface brightness of the sun, and much 
whiter than that of ordinary mercury-vapor arc lamps. 
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e Classroom to Job) «: 


By KENNETH 
M. SWEZEY 


Below, an instructor shows some 
of the tricks of the metal-work- 
ing trade to a pupil in making 
a wrought-iron magazine rack 






Millinery students at the Needle Trades High School 
in New York City. Girls learn to design and make hats 











A class in stone-carving is 
seen at the left. The boys 
in the picture are learning 
to “point'’ work, or fill in 
cracks with mortar or cement. 
Graduates can get good jobs 
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The rug that these girls are inspecting is 
a product of their own class in rug-making 
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Youthful craftsmen turn out well-made furniture 
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A scene in the shop of the Manhattan High School of 
Aviation Trades, one of the most popular in the vo- 
ational system. Students work with real airplanes 


ITH meat cleavers and rolling pins 
instead of pencils, and with chopping 
blocks, pastry boards, and steam 


tables for desks, the only public school of its 
kind in the world has just opened its doors 
to a long waiting list of eager students. 

In this Food Trades Vocational High School, 
in New York City, 400 boys and girls still 
study English and mathematics, civics and 
personal health. But instead of cramming 
Homer and Virgil, they spend three hours a 
lay baking muffins and meringues, carving 
porterhouse steaks, operating a cafeteria, 
learning to select, prepare, serve, and mer- 
chandise food. When they have completed 
the required four years’ training, students 
not only will have acquired a good general 
education, but they will be able to step out 
into jobs as butchers, bakers, food merchants, 
chefs, or restaurant workers. 
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In New York City’s Vocational High Schools, 50,000 Boys 
and Girls Are Learning Trades That Will Enable Them 
To Start Out as Skilled Workers When They Are Graduated 


Class work in automobile repair. Two whole 
schools are devoted to the automotive field 


Strange as it may seem, this school is only 
the newest, rather than the most unusual, in 
an amazing system of vocational high schools 
and courses created by New York City’s De- 
partment of Education in recent years. In 
these schools, boys and girls study almost 
every imaginable industrial or commercial 
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Barber college would be postgraduate work for these little shavers 
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In this model cafeteria, the boys and 
girls prepare all the food and serve 
it to teachers and fellow students 


Cakes like Mother used to make are 
the goal of the boys at the left, who 
plan to make baking their life work 


craft—from barbering and beau- 
ty culture to airplane mechanics 
and commercial photography; 
from dress manufacturing and 
tailoring to stage design and 
scientific farming. 

The food-trades school caters 
to students from the entire city. 
Seven other central schools in- 
clude schools for printing, avi- 
ation, automotive, electrical, and 
needle trades, commercial edu- 
cation, and industrial art. 

Manhattan High School of 
Aviation Trades is one of the 
busiest. Here 2,500 boys work 
six hours a day assembling and 
repairing airplanes and engines, 
and studying subjects related to 
the industry. Postgraduate 
courses are offered in aircraft 
inspection, welding, and airplane 
radio. So good is the students’ 
work, that the school has been 
made an approved repair sta- 
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tion, under authority of the U. S. Bureau 
of Air Commerce. 

The New York School for Printing 
Trades trains linotype operators, press- 
men, bookbinders, and printers’ apprenti- 
ces. It is especially proud of its course for 
newspaper pressmen, which boasts a high- 
speed rotary newspaper press, donated by 
the New York ‘“Times’—the only press of 
its kind in any printing school in the world. 

In the School of Industrial Arts, crafts 
as old as stone carving, jewelry making, 
and marionette operation are taught side 
by side with commercial photography, silk- 
screen printing, and modern stage-scenery 
design. A unique specialty of this school 
is a large marionette theater, for which 
students make puppets, design scenery, 
and arrange lighting, and in which they 
finally present several elaborate perform- 
ances each season. Although this work is 
part of a larger course in window display 
and stage design, a number of students 
have already found jobs as professional 
puppeteers. 

For trades that are not taught in a cen- 
tral school, there are sixteen “general” 
vocational schools that teach everything 
from barbering, sailoring, and fixing home 
radios, to making false teeth, improving 
your personality, and raising children. 

One of the oldest and most successful 
vocational courses in the city is given by 
the Farm School of Newtown High School, 
on Long Island. This was founded in col- 
laboration with the Federal Government, 
in 1917, as a food-conservation unit. Today 
the school owns a fifty-four-acre farm, 
with orchard, vineyard, barns, green- 
houses, brooders, and modern farming 
machinery. The first two years of the 
course are devoted to dirt farming, the 
students plowing, planting, and raising all 
the fruits and vegetables of a Long Island 
truck farm. They also learn to breed and 
raise chickens, rabbits, and ducks. The 
remaining two years are spent chiefly at 
the main school building, studying soils, 
crops, agricultural economics, and farm 
management. Eggs, poultry, and vegeta- 
bles are bought up quickly by students and 
parents, and the money is returned to a 
rotating fund used to help support the 
course and buy new equipment. 

The finding of jobs for graduates is as 
important in this vocational system as is 
the training of students to fili them. To 
this end, each school has a placement 
bureau which keeps in constant touch with 
the industries its courses serve. Because 
every course is planned to fill a definite 
trade demand, there is normally a waiting 
list of vacancies for graduates, with in- 
dustry bidding for their services. 
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Boys operating job- 
printing presses in a 
school which owns a 
big newspaper press 


Right, a student of 
dental mechanics 
gets a few pointers 


Training in commercial photography includes practice in 
camera work, copying, photo finishing, and retouching 





Radio workers in the making. In classes like this, boys 
learn the design, construction, and repair of modern sets 

















































EPRODUCING atmospheric’ conditions 
R 65,000 feet above the earth’s surface, a 
stratosphere chamber is now in use for alti- 
tude research by United Air Lines experts in 
an experimental laboratory at the Chicago, 
Ill., municipal airport. The steel pressure 
chamber is built in cylindrical form, five feet 
long and four feet in inside diameter, with 
pressureproof glass portholes at the sides, 
ends, and in the top. By evacuating air from 


Oxygen equipment for high-altitude use under test 
in the vacuum tank by air-line hostess and engineer 





“Stratosphere” Chamber 
Tests Plane Equipment 
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the chamber, conditions equal to those found 
twelve miles up can be produced to test 
oxygen apparatus, radio performance, and the 
effects of high altitude on the flavor of foods. 


Ancient Museum Skeleton Pays Dividend—in Cash 


IVE U.S. Indian-head pen- 
t nies were recently recovered 
from the backbone of a gigan- 
tic brontosaurus, a prehistoric 
monster whose skeleton has 
been on exhibition for three 
decades since it was first as- 
sembled at the American Mu- 
seum of Natural History, in 
New York City. The mystery 
of how twentieth-century coins 
could have become embedded 
in the bones of a prehistoric 
monster was explained by mu- 
seum authorities, who stated it 
is generally the custom among 
museum workers to place “cor- 
ner stones’ such as newspa- 
pers, periodicals, or coins in 
exhibits as they are assembled 
for public exhibition. 


Coins, being examined 
at right, were found 
in this skeleton 
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... where they were placed as 
a "corner stone" by the experts 
who mounted it thirty years ago 
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EDALING a bicycle while carrying five bushel baskets, 
one of them over his head, was the odd handicap imposed 


Baskets Hamper 


Bi | R on each contestant in a novel race at a recent English sports 
Iicyc e acers carnival. The contestants, grocery-store delivery clerks, were 
* warned against adopting this riding style for daily use. 
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Barney Connett about to submerge in his eleven-foot underwater boat. An electric motor runs it 


Pe 


Tin Fish Is One-Man Submarine 


UNDERWATER FLIVVER DIVES THIRTY 


HAPED like a fish, a one-man, homemade 
submarine built by Barney Connett, of 
Chicago, IIl., is believed to be one of the 

world’s smallest underwater boats. Shorter 
than the average canoe, the craft measures 
twenty-three inches at its widest point and is 
thirty-seven inches high. Painted gills and 
eyes heighten the fishy look of the ship, which 
has a stabilizing tail fin surrounding its pro- 
peller. Fitted with conventional submarine 
equipment, including blowers, oxygen-supply 


Painted gills, eyes, and mouth add 
to the tiny sub's resemblance to a 
fish. Note the propeller at the tail 


FEET, MAKES FOURTEEN-MILE RUNS 


apparatus, air pumps, and a respirator, the 
tiny submarine is powered by two sets of 
electric storage batteries. Connett has made 
over 300 trips in his queer craft, diving to 
depths of over thirty feet and navigating un- 
der water for as long as fourteen miles at a 
stretch. Normally, the boat runs about three 
feet below the surface as its one-man crew 
navigates by means of a four-foot telescoping 
periscope that sticks 

up out of the water. e 
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: Apronlike Football Pads 

, Guard Players in Practice 
. UXILIARY pads worn over the conventional 
“ A football uniform are being used at several 
: eastern schools and universities to prevent in- 


juries to players during practice scrimmages. 
Particularly designed to protect the legs, thighs, 
stomachs, and chests of defensive ends 
ind backs who are subject to repeated 
blocking by opponents, the apronlike 
pads resemble the chaps worn by cow- d 
boys. Although thickly padded with Top, pads worn over football uniforms cushion shocks of 
felt, they are extremely flexible. blocking plays. Below, a lighter pad for backfieid men 





Trap Prevents Animal 
from Working Free 


DESIGNED to prevent small animals 
from freeing themselves by twisting or 
gnawing off a leg when caught, a new 
trap has a secondary “guard’’ that 
springs automatically when the animal 
tries to get away. The guard, hinged at 
the bottom of the trap, is a U-shaped 
member that is set when the trap is put 
down. When sprung, it literally holds 
the animal’s body away from its trapped 
foot so that it cannot bite its leg, nor 
How guard keeps animal from biting off its trapped leg twist itself without twisting the trap, too. 
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Target Range 
Under Water 


NDERWATER target prac- 
UJ tice with rubber-band guns 
is a novel sport recently intro- 
duced in Florida. Donning water 
goggles, contestants dive below 
the surface with bamboo guns 
fitted at one end with heavy 
elastic bands that fire steel- 
tipped spears about three and a 
half feet long. After each shot, 
the contestant bobs up to the 
surface for a breath of air be- 
fore returning to the underwa- 
ter range. Remarkable accuracy 
is obtained with the curious 
spear guns, it is said. 
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Scale in Soda-Fountain Seat 
Warns Overweight Patrons 


SODA-FOUNTAIN patrons may watch their 
weight as they enjoy their drinks and sun- 
daes, with the invention of a counter seat 
that also serves as a scale. Through levers 
beneath the pedestal of the seat, the custom- 
er’sweight actuates anindicator built intothe 
counter. By consulting the dial, customers 
can decide whether to order fattening foods. 


Battery Runs 
Electric Razor 


PORTARLE _ batteries 
for electric razors, just 
placed on the market, 
aid vacationists, sales- 
men, and other travelers 
who may visit places 
not wired forelectricity. 
From a socket that fits 
the customary two- 
prong plug, the battery 
delivers direct current 
at the standard rating 
of 110 volts, operating 
the razor effectively. 








The 2,000-horsepower motor mounted in a section of the tunnel 
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"Better not take that fudge sundae," 
this customer muses when she sees the 
reading on the dial set in the counter 


Giant “Typhoon Tunnel” 
Creates 400-Mile Gale 


TWICE the speed of a West Indies hur- 
ricane will be packed into 400-mile-an- 
hour gales by a new wind tunnel at 
the Massachusetts Institute of Tech- 
nology. A ten-ton, four-speed electric 
motor of 2,000 horsepower, called the 
largest of its type ever built, will spin 
a thirteen-foot propeller to produce a 
wider range of conditions than any ex- 
isting American wind tunnel provides, 
for testing models of airplanes, fans, 
windmills, turbines, and pumps. Air 
pressure in the seventy-five-foot, oval- 
shaped “typhoon tunnel” may be varied 
from one fourth to four times the nor- 
mal pressure of the atmosphere, and 
models of high-speed stratosphere planes 
can thus be tried out under reduced 
pressure corresponding to the condi- 
tions that would be encountered at ex- 
treme altitudes. Before use, the tunnel 
will have a “maximum-pressure test.”’ 
Water instead of air will be used to 
avert danger if a crack develops in the 
steel casing, for the pressure behind the 
tunnel full of air might devastate sur- 
rounding buildings like a. small-scale 
tornado. 








Turning an outer metal band on 
this bracelet uncovers pockets 
for rouge, lipstick, and powder 


Bracelet Holds 
Complete Kit 
for Make-Up 


USEFUL as well as dec- 
orative, a new “cosmetic 
bracelet” provides make- 
up in handy form, espe- 
cially for social occasions 
when it would be a nui- 
sance to carry a handbag. 
Turning an outer metal 
band on the bracelet un- 

covers any of seven com- 
partments holding lip rouge, 
face rouge, and face pow- 
der, together with puffs for 
applying them and mirrors 
to aid in a quick “touch-up.” 
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Automobiles Get Central Heating System 
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“CENTRAL heating system” for cars has 
A been introduced in a well-known make. Out- 
side air drawn into the fan-operated system is fil- 
tered to remove dust, warmed by an efficient 
hot-water radiator, and then distributed between 
front and rear compartments to afford equal com- 
fort to all occupants. For de-icing the windshield 
in sleet storms, a separate unit employs a small 
motor and fan concealed be- 
hind the instrument panel. 
Through two outlets in the 
! windshield molding, it dis- 
charges warm air from the 
central heating system to . é 
the windshield. In summer, Zz 
the air-circulating system 
operates with the radiator 
turned off, providing cooling 
ventilation even when the 
windows are closed. 
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ABOVE 
RUNNING BOARD 





























How air is drawn into the car, warmed by a 
hot-water radiator, and circulated through 
front and rear compartments. Inset shows 
details of the central heating unit itself 


Phantom view at left illustrates the aux- 
iliary unit that discharges warm air onto 
the windshield to prevent formation of ice 
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BUS DRIVERS in New York City shift 


gears an average of 3,000 times a day. 


HENS' EGGS have thinner shells in sum- 


mer than in winter. 


REPEATING mousetraps have been de- 


vised by an American inventor. 


BEARING the weight of the body, a foot 
is a size larger than it is when it is lifted 
from the ground. 

WELL, YOU USED 


TO ADMIRE MY 
SMALL FEET! 








RUBBER BANDS, high-speed motion pic- 
tures have revealed, snap back to normal 
length, after being stretched, with a speed 
as great as 204 miles an hour. 


AUTOMOBILE travel at night is three 


times as dangerous as it is during the day. 


ANIMAL charcoal, injected into the veins 
of patients, is being used to treat pneumonia. 


SUBMARINES have been used as mail 
boats between Loyalist ports in Spain. 


MONKEYS in the Malay Peninsula fish for 


crabs by dangling their tails in the water. 





NETTLES, plants with sharp, stinging hairs, 
are raised in Germany to provide fibers for 
weaving imitation-cotton work shirts. 


TWENTY-SEVEN 
United States are 
twenty-eight, Troy. 


MILK BOTTLES have an average lifetime 
of thirty-five trips to the consumer. 


communities in the 
named Cleveland; 


TOADS in three months will eat as many 
as 10,000 injurious insects apiece. 


YUM~M-M! 











JECEMBE R, 1938 

















Kit Simplifies Etching 


KITS for amateurs now enable any school- 
boy to turn out creditable dry-point etchings. 
A sheet of transparent plastic is thumb-tacked 


over a drawing, photo, 


or magazine picture to 


be copied. A needle-pointed tool traces the de- 
sign on the sheet, as shown above. Etching ink 
is applied, and the surplus wiped off, leaving 


ink in the traced lines 


Then the sheet is run 


through a clothes wringer, with prepared pa- 


per, to make the print. 


Electric Mixer 
Blends Paints 


FROM half a pint toa 
gallon of paint of any 
special color shade may 
be mixed with factory 
precision, using a new 
“color eye.” <A _ dial 
shows the required pro- 
portions, and an illu- 
minated rod extends in- 
to the mixing can, which 
may be an ordinary 
paint can. When the 
color reaches the right 
level, the light auto- 
matically goes out to 
give the signal to stop 
pouring. 





























. N. B. Aukerman and his camera that "streamlines" its 
! pictures. Right, note how model is made taller in 
the first picture, producing a more graceful figure 





ESCRIBED as a “contortionate” camera, 
D capable of making a photographic sub- 
ject appear either longer or wider than it 
actually is, an unusual picture-taking device, 
shown above with its inventor, N. B. Auker- 
man, of Cleveland, Ohio, has just been an- 
nounced. An example of the camera’s 
remarkable streamlining powers is shown in 
the side-by-side pictures of the same bathing 


Film Viewer Clamps on 
Movie Projector 


MOUNTED over the lens of your 
home-movie projector, a_ simplified 
film viewer makes use of the projec- 
tor’s lamp and shutter mechanism for 
showing your amateur films while you 
edit and assemble them. The device 
casts a clear image, slightly larger 
than the film’s dimensions, upon a 
small screen fixed in a frame at a 
convenient angle for viewing. Its de- 
sign is such that it can be attached or 
removed from the projector with ease, 
and can be operated either by hand or 
by the regular electric motor of the 


Novel Camera Produces “Streamline” Pictures 


POPULAR 


model. The left-hand picture, taken with the 
camera, makes the model nearly a head taller 
than she appears in the right-hand picture, 
made with an ordinary camera. The camera 
also is capable of giving the reverse effect, 
making the model appear shorter and stouter. 
The apparatus features a special lens. Ex- 
cept for the desired effect, the camera intro- 
duces no optical distortion, it is claimed. 





projector. Clamped to your projector, the viewer speeds up film editing 
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for Camera Fans 


Movie-Camera Case Opens Easily 


SUPPORTED by a neck strap, a new carrying case for a small 
moving-picture camera opens at a flick of the finger to uncover 
the camera’s lens and the controls for instant use. The handy 
‘ase holds the camera in place, while its cover falls forward on % 


a hinge out of the way. 


New Drying Pads for Film 


A NEW film dryer of the clamp type, pic- 
tured below, uses removable rolls of lint-free 
cotton which are inserted quickly in the hold- 
er through convenient holes. One pair of the 
wiper rolls lasts long enough to dry several 
films, after which it is easily replaced by a 
new set. Additional supplies of the lint-free 
wipers can be obtained as needed. 





How the lint-free film wipers are replaced in clamps 


Improved Films Available 
for Miniature Cameras 


THREE new films, just announced for use in 
niniature cameras employing thirty-five-mil- 
imeter film, are said by their maker to give 
better pictures than those made on the stand- 
ird moving-picture film now widely used. The 
new films are designed for use in either day- 
ight or artificial light, whereas professional- 
type moving-picture film is primarily de- 
igned for use with strong studio lighting. 
One of the new films is recommended for 
reneral amateur use. A second is a panatomic 
ilm eredited with such fineness of grain that, 
inder extreme enlargements, image sharp- 
ess itself disappears before the grain be- 
omes visible. A third, while maintaining the 
extreme fineness of grain, has added ‘‘speed”’ 
or instantaneous exposures. Each of the 
ilms is credited with wide exposure lati- 
ude, freedom from halation, or halo effect, 
ind a balanced sensitivity to light of all colors. 
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It's an easy job to open this movie-camera case: 
At |, the case is grasped in one hand; 2, a flick 
of finger opens the cover, and 3, camera is ready 


Tiny Exposure Calculator 
Requires No Setting 


STURDY and easy to 
use, a new midget ex- 
posure meter of the 
extinction type, which 
operates without a 
photo-electric cell or 
a light bulb, requires 
no setting of special 
tables or dials for de- 
termining your cor- 
rect shutter speeds 
and diaphragm open- 
ings. Numbers ranged 
along the top of the in- 
strument undera glass 
window become. visi- 
ble when the meter is 
aimed at the light. In- 
creased light striking 
the meter reveals more 
of the numbers. The 
last visible number is 
compared with the 
samenumber on a fixed 
table at the back of 
the device for finding 
the proper settings. 





There are no dials to 


set on this 


sive 


exposure 


inexpen- 
meter 
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Movie Trains Big-Game Anglers 


ROD AND REEL 

ARE HANDLED 
AS IN ACTUAL 
FISHING 


Seated before a movie of a real deep-sea battle, 
the angler has all the thrills of landing a fish 


LL the thrills of deep-sea fishing, from 
hooking a giant swordfish to fighting 
it in toward a boat, are provided for 

the entertainment of sportsmen on land by 
an ingenious amusement device. Seated be- 
fore a translucent motion-picture screen, the 
angler grasps an actual big-game fishing rod 
and reel fitted with a line that runs to a re- 
volving drum placed just below the screen. 
A movie of an actual deep-sea fishing battle 
flashes on the screen, and the fight is on. As 


132 


MOTION PICTURE OF 
FISH iS THROWN ON 
TRANSLUCENT SCREEN 


* moron onivEN REE 
OUT OR TAKES IN 
LINE, ACCORDING 


“TO. MOVEMENTS OF 


FISH ON SCRESN 


TAM-AND-GEAR MECHANISM, 
SYNCHRONIZED WITH MOVIE, 
TRANSMITS VARIETY OF 


MOTIONS TO REEL DAIVE. 








This simplified and smaller version of the device 
employs the motor-controlled drum, but no movie 


the giant fish darts, leaps, and thrashes about 
on the screen, a cam-and-gear mechanism 
operates the motor-driven drum to repro- 
duce the exact tugs that the angler would 
feel on his line if the film fish were real. 
Matching his wits against the mechanical 
fish, the angler strives to play the fighting 
giant toward his “boat,” as though landing 
a real deep-sea fighter on the open water. 
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Tiny Razor for Women 


DESIGNED especially for women, a midget 
safety razor now on the market is only about 
two inches long, and about an inch wide at 
the cutting head. The small size of its surgi- 
cal-steel blade allows it to curve both length- 
wise and crosswise in use. 
packed in a decorative case made of a color- 
ful plastic material. The diminutive size of 
the razor is seen in the photograph. 


Each razor is 


Electric Sheds 
Free Cattle of 
Insect Pests 


FLIES and other cattle 
pests are exterminated by 
novel electrocution cham- 
bers invented by Edward 
Newcomer, Pennsuco, 
Fla., farmer. Cows walk 
through frame _ sheds 
where dangling leather 
strings brush insects 
from their backs. Light 
bulbs then lure the in- 
sects into an electrically 
charged metal box above 
each shed, where the 
pests are destroyed. 
Cows are led through 
the sheds twice a day. 





A double-curved blade makes the razor easier to use 


Dummy Locomotive Fools Enemy Bombers 


INDISTINGUISHABLE 
by enemy fiyers from 
a real locomotive, a 
full-scale dummy en- 
gine made out of wood 
was recently em- 
ployed by Chinese 
forces to draw the fire 
of Japanese bombing 
planes away from vi- 
tal pieces of rolling 
stock near the city of 
Kiukiang. When Jap- 
anese finally took pos- 
session of the Kiu- 
kiang railway station, 
they discovered their 
mistake. The decoy 
engine, as pictured at 
the right, had been 
completed in just 
enough detail to look 
realistic from the air. 
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Shown in use above is the prototype of today's count- | ; 
less miniature cameras. Made in Europe? Not at all! a 
An American citizen of Richmond Heights, Mo., devised 
it in 1912, and then stored it away as impractical 


HO invented the miniature camera— 
the instrument that has revolution- 
ized picture-making by making 


“still” photos on inexpensive movie film? 
Fans who shared the popular belief that 
the idea came from Europe received a sur- 
prise at a recent photographic exhibition in 
New York City. They saw what apparently 
deserves to be called the pioneer of all min- 
iature cameras. Affidavits from 
eyewitnesses certified that Guy 
P. Smith, of Richmond Heights, 
Mo., built it away back in 1912 

years before foreign designers 
brought out their first models. 

At the time, Smith’s business 
was making lantern slides for 
the ‘‘magic lanterns” of that 
era. It occurred to him to take 
advantage of the lower cost of 
the small-size moving-picture 
film then available to enable 
him to turn out his slides more 
economically. After all, such 
film was designed for projecting 
images on a screen, and there- 
fore would be well suited to the 
making of his transparencies. 

His camera was the result. He 
never troubled to patent it. Con- 
tact prints from tiny negatives 
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Who Invented the 


Miniature Camera? 
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Guy P. Smith, maker of the 


original miniature camera 

















did not seem desirable, and movie film of 
the day was so grainy anyway that enlarge- 
ments suffered from loss of clearness and def- 
inition. So the completed prototype of the 
modern miniature gathered dust, unheard-of, 
in his shop, while camera manufacturers in 
Europe wrestled with the same idea. By the 
time they finally perfected their camera, 
grainless movie film was available for it, and 
the “miniature” became a suc- 
cess. 

Place Smith’s camera and a 
modern one side by side, and 
examination shows them to be 
very much alike in many de- 
tails. Both take a picture of 24 
by 36-millimeter size on stan- 
dard 35-millimeter motion-pic- 
ture film. Exposure-counter dials 
are virtually identical. Each 
camera employs a lens of two- 
inch focal length, in a focusing 
mount, with a trigger-release 
shutter. Both models use day- 
light-loading film cartridges. 
In the light of this new evidence, 
American camera fans can take 
pride in the fact that one of 
their own countrymen was prob- 
ably the first to build and use 
the now popular “minnie.” 
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Nurse using the ultra-violet lamp to stencil initials on a baby's skin 


New Sun Lamp 
Held in Hand 
Brands Babies 


A NEW hand-type ultra- 
violet-ray lamp makes it 
easier for nurses in a 
Brooklyn, N.Y., hospital 
to brand the initials of a 
new-born baby on his skin 
to prevent identification 
mix-ups in the hospital 
nursery. Soft ultra-violet 
rays pass through sten- 
ciled initials placed within 
the easily handled unit to 
tan the letters on the in- 
fant as well as on the 
mother. Harmless, the 
identification brand is 
said to remain visible for 
a period of two weeks. 


Odd Safety Plane Lands at a Standstill 


TAKING OFF and landing at almost incredi- 
bly slow speeds, a high-wing “foolproof” 
monoplane flown by Emil Kropf, German ex- 
hibition flyer, recently demonstrated its safe- 
ty features during a test flight at the Bendix, 
N.J., airport. Claiming that his plane’ could 
navigate in the air even with a stalled motor, 





Kropf took off after a run of only sixty feet, 
came practically to a dead stop in mid-air, 
and then settled in an almost vertical direc- 
tion to a safe landing. Short take-offs and 
easy landings, as demonstrated by the plane, 
he declared, point the way to new aviation 
safety and ease of operation. 


Dropping almost vertically to the ground, the high-wing monoplane requires little space for a landing 
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elevator door are realistically 
imitated by the device at the 
right, in which a roller skate 
is rolled along a _ narrow 
metal track to strike a pair 
of nails or a wooden bumper 


we : 
Opening and closing of afi” 


In the studio, you could hardly hear 
this copper window screen being 
tapped with a soft drumstick. But an 
electrical pick-up brings to your 
loudspeaker the boom of giant cannon 


By 
GROVER C. 
MUELLER 


N A radio broadcasting studio, a 
sound-effects man taps an ordi- 
nary copper window screen with 
a soft-headed drumstick, and lis- 
teners-in thrill to the boom of big 
guns on an imaginary battlefield. 
Another technician presses against 
the microphone an inflated rubber 
balloon containing ten large buck- 
shot, and the loudspeakers shudder 
with the reverberations of a mine 
explosion. Although these tremen- 
dous noises reach the receiving sets 
with startling realism, in the studio 
itself scarcely a sound is heard. 
“Silent sound’’—sound which in 
some cases does not exist until con- 
verted from physical vibrations into 
electrical impulses—is the latest 
achievement of Columbia Broadcast- 
ing System technicians. To the win- 
dow screen, for example, is attached 
an eight-inch spiral wire which acts 
like a phonograph needle in convey- 
ing the vibrations to an electrical 
pick-up head. An electric cable trans- 
mits the resulting smash of artillery 
fire to the microphone. The rolling 
shot in the balloon likewise create 
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s| Latest in Radio 
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This 4s @ radio 
rattlesnake... If 
you “hear § the 
ominous. -warn- - 
ing. ota ‘dia- 
mord-beck in a 
radio drama, it 
probably comes 
from <a shake 
rattle shaken 
by this: device | 


7, 





no appreciable noise, yet when the device is held di- 


rectly against the microphone, audiences thousands 
of miles away hear explosions, landslides, steam tur- 
bines, and locomotives. The effect depends upon the 
diameter of the rubber container and the size of shot 
used. When an actor talks against the balloon into 
the microphone, listeners hear shouts as they would 


echo through an empty 
cathedral or cavern. 

These and other devices 
bring greater realism to 
your loudspeaker. Not al- 
ways may the sound men 
resort to such trickery, 
however. When you hear 
the dread rattle of a Texas 
diamond-back about to 
strike the villain in a ra- 
dio melodrama, real snake 
rattles vibrated by a shaft 
attached off-center to a 
motor are singing their 
song of danger into the 
“‘mike.”’ 

Sometimes combinations 
of effects must be used. If 
the script calls for a man 
to leave jail, enter a taxi, 


and take an elevator in his © 


apartment building, first 
1 barred door slams closed. 
Then you hear an old au- 
tomobile door closed in the 
same frame. A roller skate 
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Wagon wheels—the rumble 
of any vehicle from a huge 
stagecoach to a light bug- 
gy—can be imitated by 
varying the rollers under 
the iron-tired wheel of 
the odd device at the right 


With the portable tel- 
ephone below, techni- 
cians can reproduce 
the sounds of a phone 
bell ringing, a “busy” 
signal, dialing tones, 
and hanging-up click 























































A mine explosion in the making. Ten large 
buckshot, shaken inside an inflated rubber 
balloon, sound to the microphone like the 
dull reverberations of a subterranean blast 
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When a script calls 
for hollow shouts in 
a cavern, an actor 
talks against the 
surface of the bal- 
loon while holding 
it up near the mi- 
crophone as shown 


<i: EE ess 


slides twelve inches along metal 
tracks and strikes a wooden bumper 
to represent the closing of the ele- 
vator door. Seconds elapse, and the 
skate is moved in the opposite direc- 
tion, now striking two nails. The 
door is opened. 

Hurriedly, the actor calls his law- 
yer. An ingenious telephone invent- 
ed by Alfred Span, sound-effects 
specialist, swings into action. The 
audience may hear either the distant 
ringing or the “busy” signal, and the 
click of the receiver holder and the 
tone of the dial are faithfully repro- 
duced. There is no danger of the 
bell ringing accidentally while the 

& actor talks into the transmitter, for 
Me a SCstthe bell is disconnected automatical- 


By shaking the shot-loaded balloon rhythmically in 
front of the “mike,” the wheezy starting of a steam d 
locomotive is imitated for railroad dramatic scenes 
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ly when the receiver is lifted from the hook. 

Not long ago, Span was seeking a way to 
“stretch out” the break of a window pane 
when he hit upon a simple trick. Now he fits 
the glass horizontally into a frame, and when 
he smacks it with a hammer, the pieces drop 
igainst a series of baffles to make a pro- 
longed tinkle. 

Sound effects that fail may bring forth ar- 
tificial substitutes. Not long ago, a blank 
cartridge missed fire during a shooting-gal- 
lery episode, yet the mythical bullet clanged 
into a target. Now, when such a scene is 
played, a sound man strikes the fiber-board 
head of an old packing box for the explosion, 
ind rings a gong electrically to represent the 
impact. 
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In shooting-gallery episodes, the sound-effects man 
whacks a board with a stick for the gun explosion and 
rings an electric gong for the ping of bullet on steel 


Another curious noise-making machine may 
be a buggy today, a covered wagon tomorrow. 
An iron-rimmed wagon wheel turns against a 
pair of rollers which are changed to provide 
the noise wanted. It rests among the other 
devices that give realism to modern radio 
dramas. 


Automobile door and jail-cell door are com- 
bined in the movable sound prop at the left. 
Sometimes both are slammed in one play 





Workmen setting 
up forms for cast- 
ing a bombproof 
concrete shelter. A 
vacuum process 
speeds the drying 


Bomb Shelter 
Built Quickly 


MPLOYING a vacuum-harden- 
F- ing process for concrete of his 
own invention, Karl Billner, New 
York City concrete expert, recent- 
ly showed naval, military, and dip- 
lomatic officials in Washington, 
D.C., how a concrete bomb shelter, 
strong enough to withstand light 
artillery fire and aerial bombard- 
ment, could be erected in the al- 
most incredibly short time of four 
hours. The shelter, which could al- 
so be used as a “pill box,” or ma- 
chine-gun nest, measures twenty 
feet in length, twelve feet in width, and nine 
feet in height, measuring from its base to 
the top of its arched roof. Walls of the con- 
crete structure are twelve inches thick. To 
construct the bombproof shelter, special air- 
tight outer and inner forms were first set up, 
concrete was poured, and then Billner’s vac- 
uum apparatus (P.S.M., May ’37, p. 42) was 
applied to the forms to draw out the excess 
water in the mix and thus promote rapid 
drying and setting without weakening the 
strength of the finished walls. The vacuum 
machinery was used for a period of about 
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Four hours after start of work, the shelter is ready for use. 
It may also be used as a "pill-box'’ fort, or machine-gun nest 


one hour, after which the outer form was re- 
moved. Then the inner framework, which 
was mounted on wheels, was hauled out from 
within the shell on a steel track laid along 
the ground. The ends of the shelter were 
then finished off, provision being made for a 
small entrance, peep holes, and gun slots. 
By this method, it is declared, concrete bomb- 
proof shelters or machine-gun nests could be 
built under the cover of night and be ready 
for use before dawn, in the event of a sud- 
den attack making them necessary to protect 
civilians or aid defensive operations. 
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Tampering Jams Pickproof Lock 





















OMPLETELY pickproof, a new cylinder-type lock 

just perfected cannot be opened in any way except 
with the owner’s key, according to its inventor, Samuel 
Segal, a former detective of the New York City police 
force. The lock contains an oscillating protective sleeve 
fitted over the cylinder plug and movable pins that jam 
the mechanism whenever any attempt is made to open 
the lock by picking or with any device other than the 
key designed for it. The 
photograph at the left 
shows Bernard Zion, fa- 
mous locksmith, during 
the course of his unsuc- 
cessful attempt to pick 
open the lock, as its in- 
ventor looks on. Inset 


oN a . shows the interior mech- 
Pe . ' ( ay anism of the lock. 
. Giant Relief Map of U. S. Shows Curve of Earth 


HE largest curved relief map of the Unit- work measuring sixty-three by forty-five feet, 
- ed States ever to be constructed is now which reproduces in exact scale the curvature 
being put together by a corps of geographical of the earth, the map is scheduled for com- 
experts at the Babson Institute, Wellesley, pletion in 1940. The section pictured includes 
Mass. Mounted on a dome-shaped steel frame- parts of California, Arizona, and New Mexico. 
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Accurately scaled, this curved map of the United States will be the largest in the world when finished 
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Hobbies 








IS friends laughed when the ma 
Cliff Arquette announced Arquet 
that he planned to create in pup 
puppets which not only They 1 
would emulate Charlie McCarthy knew, 
by moving their mouths and eyes, were t 
but also would raise their hair So he « 
when frightened. As he worked, ting th 
Arquette solved the mechanical modele 
problems one by one, and recent- produc 
ly a show of his creation ap- materi 
peared in an all-puppet motion- movab 
picture sequence which is con- good 
sidered tops for mechanical ac- hair i 
tors. throug 
Arquette is not a professional which 
puppeteer. He plays more than make 
fifty parts on various N.B.C. on en 
programs, from Jack Benny's “To 
father to the lawyer who har- tle fell 
asses George Burns. He is the Arque 
whole supporting cast on several sign t) 
air shows, and often plays a half low tk 
dozen parts in a half hour. When “We” 
Cliff Arquette, Hollywood's not acting, he develops a variety Jones, 
“man of a thousand hob- of home interests, working quiet- ular | 
bies," with two of his mar- ly in his garage on bits of tin becom 
ionette creations. By profes- and lengths of pipe rescued from them 
sion, he is a radio comedian junk yards. He is known in Hol- Prir 
lywood as “the man with a thou- quette 
sand hobbies.” mated 
Walk through his home and on cel 
you may see marionettes in vari- he wa 
ous stages of building, a novel recor¢ 
recording outfit and rubber-cush- baby 
ioned microphone, spotlights made Christ 
from large popcorn cans, an odd el ap 
projection screen, a lightweight the id 
truck for still and movie cam- tasy | 
| eras, and a set-up for filming Fir: 
movie cartoons in color. Arquette a bal 
made all of them, the bi 
As all hobbyists know, one de- Arqu 
velopment leads to another. Take actly 
place 
At left, Arquette is using his justec 
\ homemade camera-tripod truck from 
as \ to make a close-up picture. Evi 
Below, how the truck folds up the c: 
; a | \ Chris 
os bit o 
™ inche 
three 
one § 
he pe 
shoot 
actio' 
Th 
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the marionettes, for instance. 
Arquette became interested 
in puppets five years ago. 
They must be different, he 
knew, if his little figures 
were to receive recognition. 
So he devised a plan for cut- 
ting the bodies six at a time, 
modeled the heads, and re- 
produced them in a plastic 
material. Then he installed 
movable mouths and eyes, for 
good measure setting the 
hair in a skull cap hinged 
through the head to a spring 
which could be controlled to 
make the hair literally stand 
on end. 

“To make sure these lit- 
tle fellows operate properly,”’ 
Arquette tells you, “we de- 
sign them on paper, and fol- 
low the drawings in detail.” 
“We” includes Bob and Bill 
Jones, two friends. So pop- 
ular have the marionettes 
become that Arquette turns é 
them out for his friends. 


Primarily a showman, Ar- 
quette went on from ani- 
mated puppets to animation 
on celluloid. Two years ago 


Making movie cartoons in color is one of 
his many avocations. Here he is changing 
the transparent celluloid sheets on which 
the drawings appear. The room-corner 
bar seen below was made from a barrel 











he was seeking some way to 

record the growth of his 

baby from Christmas to By 
Christmas. But by what nov- 

el approach? He hit upon J Oo HN E. L Oo DGE 
the idea of producing a fan- 

tasy in colored pictures. 

First he trained a sixteen-millimeter camera on 
a ball mirror, which both reduced and distorted 
the baby’s figure. Using this film record as a guide, 
Arquette made scores of drawings on celluloid, ex- 
actly as the professional cartoon makers work. He 
placed his camera on top of a drill-press stand, ad- 
justed two lights on the sides to avoid reflections 
from the celluloid sheets, and began shooting. 

Every year he adds to his original script, using 
the cartoon idea to record the baby’s reaction to his 
Christmas toys. He exposes two frames on each 
bit of action. By lowering the camera eighteen 
inches in quarter-inch steps and changing focus 
three times, he moves in for close-ups, thus making 
one set of painted ‘“‘cells’’ do double duty. At that, 
he paints 1,500 separate cells for 100 feet of action, 
shooting at times through six cells of foreground 
action into background scenery. 

This fantasy led to another interesting hobby de- 
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velopment. Arquette writes radio scripts. 
Continuity of the cartoon led him to think 
he could evaluate his work better if he 
created an entire program in sound before 
submitting it to a sponsor. Accordingly, he 
built a complete recording outfit, assembling 
a six-stage amplifier, two turntables, record- 
ing head, two pickups, a radio receiver, mi- 
crophone, and boom. 

Standing before the microphone for one 
half-hour show, he recorded a theme song, 
swung into an announcement, and alter- 
nately played the parts of a vocalist, a com- 
edy team, an old lady giving household hints, 
a guest star (Lionel Barrymore) and a guest 
conductor (Ben Bernie). At proper spots, 
he dubbed in music and applause to make the 
thing even more realistic. 


To achieve the best possible reproduction, 
the playwright-producer-announcer-actor-in- 
ventor mounted the dynamic mike in a 
sponge-rubber-lined tin can. “This arrange- 
ment,” he explains, “increases sensitivity and 
kills live hum and shock.” 


RQUETTE pursues his hobbies with an 
eye to the future. Recently, while pon- 
dering the problems of television, he asked 
himself: ‘““‘Where will I fit into talking-pic- 
tures-on-the-air ?” 

He recognized two hurdles which must 
be overcome—quick changes of costume and 
make-up for the actors, and equally rapid 
changes of scenery. To step from one cos- 
tume into another is simple, but to go from 
youth to old age in seconds presented a more 


A whole thirty-minute radio program can be "canned" on this re-recorder 
apparatus. The microphone is housed in a can filled with sponge rubber 














The spotlight above was made 
from a pop-corn can. The reflec- 
tors of the floodlight are breadpans 
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Arquette became interested in making 
his own animated cartoons as a means 
of recording his child's reactions to 
its Christmas toys. As he followed up 
this new hobby, he worked out several 
characteristically ingenious processes 
and devices to help him with the work 
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With his camera mounted on a drill-press stand, Arquette 
can make cartoon close-ups without extra drawings. Left, 
coloring the pictures. It takes 1,500 for 100 feet of film 


complex problem. He submitted the make- 
up question to the drawing board, and from 
his garage came plans for a close-fitting 
rubber mask, which snaps over the face. 
Arquette first models a mask in clay, casts 
it in moulage, brushes on hot latex in thin 
layers, and finally tints the cheeks and fore- 
head. He carves in the wrinkles and tints 
the surface for age effects. Already he has 
worn such a mask in stage appearances, 
made up as an elderly female comic. Ac- 
tors, fitted in advance, can change faces in 
. few seconds, while the television show fades 
ut and in, according to a novel idea for quick 
cenery changes that he has worked out. 
He bought an oblong piece of glass, thirty- 
ix by forty-two inches, and applied eight 
oats of liquid transparent cellulose. With 
he ninth coat, he mixed whiting, which pro- 
ided a dull surface. When the last coat had 
ried, he stripped the hardened cellulose film 
rom the glass, punched eyelets through the 
dges, and mounted it in a wooden frame so 
hat it would serve as a motion-picture 
reen. Around the center he added four 
vats of cellulose to diffuse the “hot spot” 
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that would be thrown from the projector. 

With this ingenious homemade screen, he 
proceeded to make “process projection” close- 
ups, filming the head and shoulders of his 
wife against a motion picture projected onto 
the screen from the rear. As hobby No. 1001, 
Arquette noweplans to build a much larger 
screen, piece together on a thirty-five milli- 
meter film various natural scenes in proper 
sequence, prepare masks for several changes 
by a small troupe of actors, and have them 
ready for a complete show when television 
tryouts hit Hollywood. 


LL his devices are useful, yet few cost 
A more than a couple of dollars. Two 
lights used in making photographs, both 
movie and still, stand on bases which a dec- 
ade ago were steering wheels in fine auto- 
mobiles. Cost: fifteen cents each. The stands 
themselves were music racks, picked up for 
a dime apiece in a junk store. Beside the 
stairway you see a shade which swings in all 
directions on a swivel to shield the lenses of 
his many cameras from the direct light of the 
sun or lamps. That shade once shielded pas- 
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sengers in a_ sedan. 

Standing in a corner 
of the dining room, 
merging with the walls 
in both color and form, 
is a barrel on wheels. 
When swung around, 
however, the barrel re- 
veals itself as a min 
iature three-tier bar, 
with room for twelve 
glasses and eight bot- 
tles. Arquette started 
with a three-ply pack- 
ing barrel, sawed out 
one side to form a 
“U,” added shelves, 
bound the top with cop- 
per weather-stripping, 
decorated it with large- 
headed upholsterers’ 
nails, and mounted the 
fixture on four casters. 

Whenever he needs 
some new device in a 
hobby he builds it. Not 
long ago he was tak- 
ing pictures in his 
garden, and was hav- 
ing trouble moving his 
tripod. Two weeks lat- 
er he rolled his cam- 
era down the driveway 
on a collapsible truck, 
which resembles a “T” 
when open, but folds up 
into a small package. 
Weighing only a pound 
and a half, it will sup- 
port the weight of his 
heaviest movie camera. 
By punching a button 
brake with his foot, he 
easily locks it in place. 

Pursuing a thousand hobbies is Arquette’s 
first interest in life. With them he not only 
has a lot of fun in his spare time, but tries 
to keep a step ahead in his profession. No 


Germ-Bearing Mosquitoes 


MOSQUITO ranch where insects are 
raised especially to give malaria to hu- 
man beings is now in operation in an English 


mental hospital. Certain types of mental 
diseases, it is explained, can be successfully 
treated by giving patients mild cases of ma- 
larial fever. Native to England, the mosqui- 
toes in the hospital corral are freshly hatched 
from eggs, fed for a few days on rabbit’s 
blood, and placed in glass jars, the mouths 
of which are held against the leg of another 
patient previously infected with malarial 
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Arquette at work on some of his marionet+c characters. Since taking up this 
hobby, he has worked out several improvements in the construction of puppets 


useless trinkets clutter his workbench. “Un- 
less they serve a good purpose, I don’t want 
them,” he says—which is pretty good advice 
for any hobbyist. 


Help Treat Mental Cases 


fever. The insects bite, suck a tiny amount 
of blood, and thus become malarial germ 
carriers. Fifteen or twenty of the infected 
insects are then placed in another open- 
mouth jar and held against the skin of a 
mental patient. When they bite, germs are 
transferred and the patient develops a mild 
case of malaria, which in many cases is of 
definite value in treating his mental ailment. 
The malaria germ used is of a relatively 
harmless type, originally imported from the 
island of Madagascar. 
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Blind Musician 


CALLED a “‘polycorde,” a new 
musical instrument devised by 
Evangelos Tsamourtzis, blind 
Greek musician, resembles two 
harps joined together side by 
side. Played with both hands, 
the instrument has sixty-one 
strings on one side and fifty- 
six on the other, as well as 
three foot pedals. Its inventor 
claims that it can simulate the 
tones of four or five harps all 
playing at once. The in- 
ventor is pictured at the 
right playing his novel in- 
strument during a recent 
demonstration. 


U. S. To Build 
Hospital for 
Ailing Fish 


BOTH commercial 
and sport fishermen 
are expected to bene- 
fit through increased 
quantity and quality 
of their catch when 
a new hospital for 
fish is established by 
the U. S. Department 
of Commerce. Plans 
call for erection of 
the fish hospital at 
Seattle, Wash., where 

nents of fish will 
be studied by experts. 





Devises Double Harp 








Played with both hands, this 
double instrument can simu- 
late the tones of five harps 
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Big Movie Light 
Adjustable To 
Pin-Point Beam 











WITH an ingenious 
arrangement of lenses 
and acamera-type iris 
diaphragm, Holly- 
wood technicians have 
adapted a giant mov- 
ie spotlight for use 
in illuminating small 
scenes from a distance. 
The light’s 1,250,000 
candlepower is_ cut 
down by the adjusta- 
ble iris opening, and 
is then concentrated 
Rigged high in a studio, the big light is used to illuminate distant scenes on a desired spot. 
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Prof. Glen Lukens putting paste into an electric 
furnace for glazing to bring out the rare color 


Ancient Gem Mystery Is Solved 


OST for 3,000 years, the secret of making 
¥ realistic paste imitations of turquoise 
gems has recently been rediscovered by Prof. 
Glen Lukens of the University of Southern 
California. From prehistoric times, turquoise 
stones have been held to possess supernatural 
powers as good-luck charms, and the ancient 
Egyptians, being unable to import them, de- 
vised a way to make realistic imitations. After 
countless experiments extending over a period 
of ten years, Professor Lukens finally evolved 
a paste and a glazing method, using materials 
he discovered in Death Valley, Calif., which 
exactly reproduce the shade of the Egyptian 
paste jewels. Years of searching and testing 


Homemade Listening Device 
Uses Doctor’s Stethoscope 


AN INGENIOUS directional sound detector in- 
vented by Dr. J. E. Guy of Washington, D.C., en- 
ables the user to “tune in” specific sounds of 
average volume that originate fifty feet away. 
Mounted on a wooden stock, the device consists 
of a felt-lined tapering cylinder of light card- 
board, whose smaller end is fitted over the bell 
of a diaphragm stethoscope. The detector is 
aimed like a gun, the sound coming to the listen- 
er through the stethoscope earpieces. 
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Calcareous clays 
from Death Valley, 
Calif., being ground 
to make turquoise 
paste gems like the 
one in the ring be- 
low. This art was 
practiced by the 
ancient Egyptians 


throughout the Death Valley region where 
borax mines are located, finally resulted in 
the discovery of alkaline materials which 
have the same properties as those used by the 
Egyptians. Finely ground, these calcareous 
clays, which contain a high percentage of 
oxide of copper, are mixed with gum arabic 
and water. The result, a sticky mass, is next 
molded to the desired shape. Glazing of the 
molded material is then accomplished in a 
special electric furnace at a temperature of 
1,300 degrees F. When removed from the fur- 
nace, the imitation stones have the rare blue 
tint that has not been produced by human 
hands for thirty centuries. 



















STOCK CUT FROM 
ANY COMMON WOOD 
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This _ sixty-four-foot 
elevator saves golf- 
ers at the Field Club, 
n Pittsburgh, Pa., 
the trouble of climb- 
ng a steep hill. At 
right, a group of 
players is entering 
the shaft to be 
whisked to the top 
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Elevator 
Suits Golfers 
To a Tee 


TO SPARE its members the 
exertion of climbing a hill, the 
Pittsburgh, Pa., Field Club 
has installed an elevator in 
the middle of a golf course. 
When a player has finished at 
the seventeenth hole, he steps 
into the elevator and is lifted 
sixty-four feet to an elevated 
runway. This 274-foot trestle 
extends horizontally to the 
crown of the hill and the tee 
from which play is started for 
the eighteenth hole. Formerly 
the tee was at the bottom of 
the steep hill, and the golfers, 
especially the more portly ones, 
objected to the stiffness of 
the climb. Now the club’s 
members, who include many 
of the industrial magnates and 
society leaders of the Steel 
City, have no more reason to 
complain, since they are as- 
sured of a “‘lift’’ just before 
they start the final hole. 

















Over she goes! Standing on the gunwale of 
their lifeboat, men of the U.S. Coast Guard 
pull on ropes attached to the opposite side 


As the craft capsizes, 
they grasp the edge 
of the boat and climb _ 
up onto its rounded 


bottom as at the right es 





Coast Guards Capsize Boats in Odd Race 


REWS representing six district units of 
C the United States Coast Guard recently 
vied in a novel capsizing race in the harbor of 
New York City. At a signal, the seven men 
of each crew took in their oars, lashed ropes 
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Hauling on the ropes again, they pull the self-bailing boat back over, and clamber into their places 
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to one gunwale, stood on the opposite side, 
and pulled their 1,600-pound lifeboat over. 
Then, clambering onto the bottom of the cap- 
sized boat, they righted the self-bailing craft 
again by hauling on the gunwale ropes. 
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Patients Ride 
Monorail Car 
in Hospital 


PATIENTS _ suffering 
from infantile paraly- 
sis are easily trans- 
ferred from their hos- 
pital beds to treatment 
rooms or to a pool for 
physiotherapy exercises 
by means of an in- 
genious monorail sys- 
tem just developed. At 
the patient’s bedside he 
is lifted onto a stretch- 
er suspended on straps 
that are raised or low- 
ered either by a hand 
crank or by an electric 
motor on the overhead 
car that runs on a 
single track hung from 
the ceiling. Wheeled 
along the hospital cor- 
ridors on the monorail 
track, the patient is 
taken to the treatment 
pool where the appa- 
ratus swings out over 
the water and the pa- 
tient is slowly lowered 
for underwater exer- 
cises, making it easier 
for both the patient 
and the attendants. 





Paralysis patient 





being lowered into pool from monorail car for exercises 


Bees’ Wings Clipped 
So They'll Stay Home 


WHILE conducting a series of breed- 
ing experiments designed to develop 
hardier and more _ productive bees, 
apiary experts at a U. S. Department 
of Agriculture experiment station at 
Beltsville, Md., are clipping the wings 
of drone bees in order to discourage 
them from flying away from their 
hives. When a colony of bees is trans- 
ferred from one hive to another, it is 
explained, the queen bee and the work- 
ers settle down in their new home with 
little trouble, but the drones keep try- 
ing to escape. In the photograph re- 
produced at the left, Frank E. 
Meachum of the Beltsville experimental 
staff is shown at work using a pair of 
nail scissors to clip the wings of a drone 
for one of the experiments. 
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Don't believe everything you see in the numbered paragraphs below. Try to pick out the correct 
answer in each case and jot down the letter corresponding to it. Check your results on page 252 


] Tent caterpillars attack (a) the fabric of 
canvas tents (b/) the foliage of fruit trees 
(c) every living thing as they march through 
the jungle. 


Betelgeuse is the name of (a) a nut 

chewed by natives of the East Indies (b) 
the most heavily fortified city on the Franco- 
German border (c) a giant star (d) the dis- 
coverer of X rays. 


You would use the B & S gauge to specify 

(a) the bore and stroke of an automobile 
engine (b) the width of railway tracks (c) 
the thickness of a copper wire (d) the size 
of perforations on postage stamps. 


with (a) 


A Mattresses are often stuffed 
kapok (d) basalt. 


bagasse (b) oakum (c) 


A horizontal tunnel in a mine is called a 
(a) drift (b) stope (c) countershaft (d) 
drawtube (e) hawse hole. 


Artillerymen use (a) direction finders (b) 
range finders (c) view finders. 


7 Many years ago there lived a huge flying 
reptile called the (a) thesaurus (b) phoenix 
(c) pterodactyl (d) Tyrannosaurus. 


A suitable Christmas present for an ama- 

teur photographer would be (a) a whippet 
tank (b) an exposure meter (c) garnet paper 
(d) swash plates (e) Very lights. 


Passing an electric current through the 

ground is one of the modern methods 
employed in (a) making it rain (b) prospect- 
ing for minerals (c) guarding citrous or- 
chards from frost (d) campaigning against 
enemy tribes who go barefoot. 
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10 When a perfectly balanced coin has 
come up “heads” ten times in succes- 
sion, your chances of tossing a “tails” the 
next time are (a) good (b) bad (c) fifty-fifty. 
1] Detached from the body, whole organs 
of animals are kept alive for study in 
the (a) Carrel-Lindbergh pump /(b) iron lung 
(c) Petri dish (d) Florence flask. 
12 Lapidaries (a) believe the earth is flat 
(b) travel long distances up rivers to 
lay their eggs (c) are hurled from erupting 


volcanoes (d) cut precious stones (e) rank 
among the fleetest of camels. 


3 Machine nuts often are kept from loos- 
ening by means of (a) burette clamps 
(b) ring binders (c) lock washers (d) slide 
fasteners. 


] You will find exactly the same stuff that 
a diamond is made of in (a) a lump of 
coal (b) a bar of gold (c) a crystal of quartz 


(d) a bag of salt. 

15 The acceleration of your car can be ex- 
pressed in (a) foot pounds (b) horse- 

power (c) miles an hour (d) feet a second 


a second. 

16 One of the poison gases used in modern 
warfare is (a) laughing gas (b/) mus- 

tard gas (c) helium gas (d) Blau gas (e) 


water gas. 

17 If a whole string of Christmas-tree lamp 
bulbs goes out when you unscrew one of 

them, they are connected in (a) parallel (b/) 

series (c) ovposition (d) conjunction. 


] Electric bulbs containing magnesium 

metal and oxygen have lately come into 
use for (a) illuminating highways (b) aiding 
long-distance radio reception (c) taking 


flash-light photographs. 

19 Pyrethrum is used as (a) a photograph- 
ic developer (b) an insecticide (c) a fire- 

extinguishing liquid (d) a cure for malaria. 


2 The things that tip an airplane on its 
side for banking are called (a) elevators 
(b) ailerons (c) pectoral fins (d) paravanes. 
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HUNTERS SAY THAT ZEBRAS, 
ANTELOPES, AND OTHER NIGHTTIME 
PREY OF THE LION, ARE NOT AFRAID 
OF HIM BY DAY/ WHEN HE 
APPROACHES A HERD THEY 
MERELY CLEAR A PATH FOR HiM / 











BAYA WEAVER BIRDS OF INDIA ILLUMINATE 
THE INTERIORS OF THEIR ASTONISHING WOVEN, 
CLAY-DOORED NESTS WITH GLEAMING FIREFLIES / 








THE WOODPECKER 

USES HIS HEAD IN DRILLING HOLES, BUT 
HE'S NOT SO BRIGHT WHEN HE STUFFS 
HIS NEST WITH PEBBLES AND OTHER 





JUNK WHICH HE MISTAKES FOR ACORNS/ 








FLOUNDERS START LIFE IN A VERTICAL POSITION 
LIKE OTHER FISHES!’ WHEN THEY BEGIN LYING ON 
THEIR SIDES, THEIR CRANIUMS TWIST AROUND 

SO THAT BOTH EYES ARE ON THE UPPER SURFACE / 
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IN TROPICAL COUNTRIES, HUGE ARMIES OF 

LAND HERMIT CRABS TRAVEL ACROSS 

COUNTRY ONCE A YEAR, GUIDED BY & 

MYSTERIOUS SENSE OF DIRECTION THAT 

LEADS THEM TO THE NEAREST SEACOAST 
TO LAY THEIR EGGS / 
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COOKING CHEST 


Three full meals a day 
can be prepared, if de- 
sired, on the compact 
electric cooker illus- 
trated at far left. It is 
plugged into any con- 
venient outlet. A spe- 
cial feature is the de- 
tachable broiler unit 
with chrome reflector 
surfaces seen at left 
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MUSTARD DISPENSER 


Mustard drips in neat dabs 
from the lower end of this 
glass container when the rub- 
ber top is pressed. A base 
of plastic material holds it 
when it is not being used 


_ TOOTH-PASTE HOLDER 


- When tooth-paste and shaving- r 
_ cream tubes are kept in this 
handy rack, caps are left off 
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ROOM HEATER 
Turned on and off by 


an automatic timer 
clock, the electric 
heater at the left 
is handy for early 
risers who want 
their rooms warm 
when they wake up 





TOASTER IS EASY TO CLEAN. By sliding o button on the 
base of this electric toaster, the housewife can lift off the 
upper part to wipe off accumulated crumbs and clean the metal 
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SPILLPROOF DRAIN LID. Painful burns are prevent- 
ed by the drain lid shown below, which locks on a stand- 
ard cooking utensil. Food is held in the vessel while the 
water is drained off, eliminating the need for a colander 





TEACUP MIXER. For beating egg: 
and mixing small quantities of salad 
dressing, frosting, or sauce, this 
spiral-wite beater is used in a cup 
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POTATO CUTTER. By sliding a potato or 
other vegetable along the fine steel wires 
and across the cutting blade of the tool be- 
low, shoe-string slices are easily produced 


SPIRAL SLICER. When the screw of 
this novel cutter is inserted in the 
end of a piece of fruit or vegetable, 
and the blade is turned with the hand, 
it makes on attractive spiral slice 
for garnishing a roast or a salad 
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Dr. Foley got out. Gus held up the detach- 
ed muffler for his inspection. When he 
tapped it with a wrench, it gave off a curi- 
ously dull sound. “It's frozen,’ he said 
































us Cures Some Winter Ills 


US WILSON drove up to the shop door 
of the Model Garage much earlier 
than usual that cold, late-November 
morning, but not so early that he 

didn’t meet his partner, Joe Clark, as he 
hopped out of his car and hurried around to 
the office door. 

They didn’t do more than exchange amiable 
grunts of greeting until Joe had unlocked the 
door and they were in the warm little office. 
Then they grinned at each other. 

“I’m relieved to see that that new oil heater 
of yours does its job,” Gus said. “By golly, 
the old mercury sure went into a nose dive 
last night. It was down to twelve above, ‘long 
about three o'clock, the traffic cop up at the 
circle told me. It’s not more than a notch or 
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two above twenty now. I’m betting that we’re 
going to have a busy morning.” 

Joe Clark nodded. “Sure to,” he agreed. 
“For the last two weeks I’ve been telling 
every customer that I’ve seen that he’d better 
get antifreeze in his radiator and have his 
oil changed, but it has been so warm that a 
lot of them have kept on putting it off. Now 
this cold snap cracking down on us like this 
is going to have the putters-off right up to 
their chins in grief.” 

The telephone rang noisily. 

“It’s starting,’’ Gus said. “Answer it, Joe, 
will you? I just haven’t got the heart.” 

He went into the shop and began changing 
into his working clothes. In a couple of 
minutes Joe stuck his head in at the door. 
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“Might have known it!” he 
said, grinning widely. “It 
was Mrs. Miller. Says her 
radiator is frozen solid, and 
will we send some one over 
right away to get her car 
started? Henry’s been out of 
town, and she left their bus 
out in their driveway all night 

meant to put it in the ga- 
rage, but forgot it, of course. 


The Season's First 
Real Freeze Brings 
Three Cars with 
Mysterious Ailments 


to the Model Garage 












felt the plugs and the engine 
and the bottom of the radia- 
tor. They all felt nice and 
warm—which was a heck of 
a lot more than I did, with 
that icy-cold wind trying to 
blow both me and the bus 
back down the hill. I couldn’t 
see anything wrong, so I got 
in again, turned the key, and 
stepped on the starter. And 


“ell, I’ve got to call her she started, and ran along 
back. What’ll I tell her?” B fine! 
“Tell her we'll have to y “Everything was all right 


thaw her radiator out over 
here,” Gus said. “Til send 
Harry up with the wrecker 
to get her car as soon as he shows up.” 

A car had stopped outside and its driver 
was walking into the shop—a big man whose 
red, weather-beaten face looked over the 
upturned collar of a fuzzy old ulster. He 
gave the Model Garage partners a stare and 
demanded gruffly: ‘““‘Which one of you fellows 
is Gus Wilson?” 

“I am,” Gus told him. 

“My name’s Higgs,’ the newcomer said. 
‘I’m from upstate a ways—building con- 
tractor. I’m having trouble with my darned 
‘ar. I can’t figure out what’s the matter with 
it, and neither can anyone else—although in 
the last couple of hours two garage men 
have taken my money for trying. Up the 
road a piece she went dead on me again, and 
while I was trying to get her going a motor- 
cycle cop comes along. ‘Gus Wilson, down at 
the Model Garage, is your best bet,’ he told 
ne. ‘He’s a trouble-shooter from ’way back.’ 
So here I am.” 

“Glad to have you,” said Gus. “‘Well, what’s 
your trouble?” 

“What's my trouble,” Higgs answered, “is 
what I want to know. All I can tell you is 
vhat ain’t the matter with my car. She ain’t 
roze, because I had her filled up with anti- 
reeze last week. There’s nothing the mat- 
ter with the oil or grease, because I had ’em 
hanged only yesterday. The battery’s all 
right—got a kick like an army mule. She 
in’t exactly what you’d call a new car. I 
ought her secondhand back in ’34, and she’s 
got seventy-some thousand on her. But she 
never acted up on me like she’s done this 

orning. 

“I’ve got some important business to at- 
tend to in the city, so I left home before 

x—-been over two hours coming thirty miles! 
\bout five miles from home, I was going 

ong all right, doing maybe forty-five, when 

ll of a sudden the car slowed down. Pretty 

on she was just crawling along, and then, 

hen she got to the top of a hill, she stopped 

id. 

‘I got out, and opened up the hood, and 
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—you haven’t looked under the hood. 





for maybe two miles. Then 
she slowed down again. This 
time I just made an all-night 
garage before she went dead again. The 
mechanic and I pushed her in, and then he 
went over the plugs and the wiring, same as I 
had. ‘Try it now,’ he said after he’d fooled 
around for a while. I did, and she started nice 
and easy, and ran fine. ‘That'll be a half a 
dollar,’ he told me, so I paid him and drove off. 

“But after a couple of miles, she began to 
slow down again. I was going through a town, 
and I made it to a garage. The fellow there 
listened to what I had to say, and then said 
that the trouble was that there was water in 
the carburetor. So he took the carburetor 
off, blew it out, put it on again, and charged 
me a dollar! I just made it to your place 
motor went dead right at your door. Now, 
what I want to know is what the heck—” 

“Drive your car into the shop,” Gus in- 
terrupted. “I'll soon fix it up so that it will 
stay fixed.” 

“You'll have to give me a hand,” Higgs re- 
torted. “I told you she’d gone dead. We'll 
have to push her in—unless maybe she’s 
changed her mind again.” 

Gus grinned. ‘You step on the starter and 
she’ll run all right,’”’ he stated confidently. 

Higgs drove in, looking disgusted. 

“That fellow who said that the trouble was 
water in the carburetor was almost—but not 
quite—right,” Gus told him. “What hap- 
pened was that the rush of cold air blowing 
around the carburetor—especially while you 
were bucking that icy head wind that you told 
me about—got it so cold that the moisture in 
the carburetor froze and built up a little plug 
of ice around the jet. When that plug got 
big enough it closed the opening and, of 
course, shut off the gas, and your engine 
stopped. As soon as your car stopped mov- 
ing, the freezing rush of cold air stopped too 

or at least became less strong. Then the 
heat from the engine had a chance to warm 
up the carburetor enough to melt the little 
ice plug. And as soon as that happened, your 
car ran all right again.” 

“T’'ll be darned!” Higgs exclaimed. ‘‘But say 
Are 
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"lopened the hood. Plugs and engine felt nice and 
warm—which was a heck of a lot more than | did!" 


you certain that you're right about this?” 

“Dead certain,’’ Gus assured him. 

“Well, then,” Higgs continued, ‘now you 
know what's the matter, what are you going 
to do about fixing it?” 

“That’s easy,’’ Gus said. He took off the air 
filter, attached a length of flexible tubing to 
the air intake of the carburetor, and then 
made the tubing fast alongside the exhaust 
pipe and manifold. ‘There you are, Mr. 
Higgs,” he said when he had finished. ‘Now 
you'll get warmed air in your carburetor no 
matter what happens, and you won’t have any 
more trouble. Am I sure? Sure I’m sure! 
If it doesn’t work, stop in on your way home 
and I'll give you back your money!” 

As Higgs drove on his way, Harry came 
in, towing the Miller car. But before he was 
able to get started on the job, Joe’s voice 
sounded from the office. ‘Hey, Gus! Send 
the wrecker over to Doc Foley’s house. He 
says he can’t start his car and wants you to 
tow it in.” 

“Go get it,” Gus told Harry. 

In ten minutes Harry was back, with Dr. 
Foley at the wheel of the car being towed. 
“Can’t imagine what has gone wrong,” the 
doctor said when he got out. “I’ve taken all 
the cold-weather precautions that your part- 
ner suggested, Mr. Wilson—my garage is un- 
heated, you know. The car was running well 
when I came in from some calls late yester- 
day evening, but this morning I can’t get it 
to start. It turned over two or three times 
when I stepped on the starter, and then quit 
cold.” 

“Try it again, Doc,’ Gus said. “Throw 
your clutch out. No use using up your bat- 
tery making it turn the transmission gears 
in grease that’s so thick it’s pretty nearly 
solid.” 

Dr. Foley nodded, and pressed the starter 
pedal. The engine coughed weakly three or 
four times, and then stopped. “Once more, 
please,’ called Gus, who had walked around 
back of the car. The same thing happened, 
only the coughs were weaker. 

“Hand me that wrench, will you, Harry?” 


158 


Some 
car’s 


Gus said as he crawled under the car. 
minutes later he emerged with the 
muffler in his hand. ‘Now try again, Doc.’ 

This time the engine started with a roar. 
“All right,” Gus yelled over the noise. “Switch 
it off.” 

Dr. Foley got out, and Gus held up the 
detached muffler for his inspection. When he 
tapped it with the wrench, it gave off a 
curiously dull sound. 

“Frozen!” Gus said. ‘See what’s hap- 
pened? It was so cold last evening that vapor 

exhaust gases are mostly vapor, you know 

kept condensing in the muffler and freez- 
ing there. You didn’t drive far enough 
between your calls to heat up the muffler and 
melt the ice or drive it out; and while the 
car was standing in your unheated garage 
overnight, the muffler froze to such an extent 
that when you started the engine, the back 
pressure soon stalled it. 

“Some mufflers have a small hole drilled in 
the bottom to allow that moisture to run out. 
But I'll tell you something that is a lot more 
certain than that hole is to do the job, Doc. 
Just remember, in cold weather, to race your 
engine for a few seconds before you shut it 
off. That will blow out any moisture that has 
accumulated in the muffler. All right, Harry, 
get Dr. Foley’s muffler thawed out, and put it 
back on his car, so that he can be on his way.”’ 

Along about five o’clock that afternoon, 


Mrs. Miller came in on the verge of tears 
and drove out smiling happily because her 


car wasn’t ruined after all, and because her 
chronic forgetfulness wasn’t going to cost 
her long-suffering spouse anything more than 
the charge for the time that Harry had spent 
in slowly thawing out the frozen radiator. 

Just then a horn honked insistently outside 
the shop door. Joe went over and looked out 
of the window. “It’s young Jim Jelliff,’’ he 
said, as Gus opened the doors to allow a small 
business coupe to enter. The young man who 
got out of it looked badly worried. ‘Hello, 
fellows,” he said. ‘Looks like I’m in real 
trouble this trip.” 

“Why,” Gus said, (Continued on page 244) 


Gus took the cap off the oil-filler tube—and 
began to laugh. ‘'Here's your repair job!" he said 
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CHRISTMAS CRAFTWORK>: FURNITURE GOOFY-BIRD CONTEST 
TRICK PHOTO PORTRAIT - MODELS - FOOTBALL FAN’S RADIO 
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This colorful and amusing sea-lion platter 
is particularly easy to make. The sea lion 
is of wood, mounted on a plain blue plate 










Toy furniture made of tin cans and 
wire. Left, a brilliant-hued dis- 
penser for wrapping cord. Beneath 
it is a door bumper turned into a 
safety-pin holder. Below, a_ jig- 
sawed burro carries a miniature 
cactus. At right, a roping cowboy 
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have selected a variety of unusual projects from the hundreds of — || =&..4 : 


hristime 


S CHRISTMAS draws near, home workshops everywhere (i = 

are being geared to high speed in the production of gift / Y 
craftwork. The cheerful sound of hammer and saw re- F 4 
sounds through the house; the pleasant odor of fresh | O pa 
shavings pervades the basement; and the hum and whir of power- 3 | ait 
driven tools provide background music for all the merry activity. “ he | | h, 
But first there is always that old, puzzling question to answer: | 
“What can I make this year that is novel, colorful, useful, and 
just right for gift purposes?” To help solve this problem, we iil Pe \\ Vv 1 ‘ 


designs submitted during the past year. These are all quite easy | i FL 
to make, require little material and have a handmade, eye- . 4) \ 
catching quality that will make them stand out among any gifts. 4 


Sea Lion Balances Dainties 


Above Sea of Sandwiches 


FOR serving sandwiches, small sausages, 
olives, and other dainties, a colorful platter 
like the one illustrated at the upper left of 
group of projects on the facing page will 
greatly enhance the table. 


sion of a natural setting for the sea lion, and 
drill a hole through the center for attaching 
the figure with a wood screw. The hole may 
be bored with a 5” three-square file, which is 
quickly prepared for that purpose. Just break 
off the end and grind down the three sides 
with beveled faces to a point with an emery 
wheel or a grindstone, being careful not to 
destroy the temper of the 





Lay out the sea-lion design as shown in 
the accompanying diagram on a piece of 
,” wood and cut witha jig saw or coping 
saw. Drill the five rows of 3/32” holes on 
the lion’s nose so that the toothpicks, when 
nserted, will be in a fan arrangement. 
Sandpaper the figure thoroughly and cover 
ith several coats of black paint or enamel. 
Obtain an aquamarine-colored plate 
ibout 12” in diameter to create the impres- 























Toy garden furniture, Mexican style. 
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This set and the tin-can pieces are described on pages 164-165 


file. Now place the file in 
a brace and proceed to 
drill the hole by whirling 
the brace with one hand 
as sketched on the follow- 
ing page. Hold the plate 
firmly on a small block of 
wood set under the center. 
Apply a little turpentine 
to the point of the file as 
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the drilling progresses. If trouble is experi- 
enced in starting the drill, scratch the plate 
surface with the drill point before using the 
brace. As soon as the point pierces the under- 
side of the plate, turn the plate over and fin- 
ish the hole from the opposite side. 

If you have facilities for large faceplate turn- 
ing, you may prefer 
making the plate from 
wood and painting it. ~\Wypp 2c, 
Turn several ridges on ee. a 
the face of the plate 
to simulate waves. 
Attach the sea lion to 
the plate with a round- 
head wood screw. 
Place a lead washer 
or a washer cut from 
thin leather under the 
head of the screw to How the pointed end of 
act as a cushion.— 4 file is used to drill 
GEORGE A. SMITH. the hole in the plate 









(OFF END OF 
FILE AND GRIND 
TO A POINT 


This Saucy Bird Dispenses Twine 


ERCHED outside his house, this saucy bird holds twine 
in his beak ready for your use. A can hidden behind the 
house front contains the ball of string. For a full-color 


photo of the dispenser, see page 160. 


Door Bumper Transformed 
into Safety-Pin Holder 


DINAH, who carries a 
generous supply of safety 
pins in her capacious ear- 
rings, was once an ordi- 
nary wooden door bumper 
or base knob, and her ear- 
rings were plain curtain 
pulls. Cut a circle 214” in 
diameter from wood 1\” 
thick and slightly round 
its upper edge. Screw the 
bumper into the center and Z 
fasten common shade pulls into opposite sides 
of the knob. Paint the bumper solid black 
except for the features. Color the large mouth 
and base red, and paint white around the 
iris of the eyes. Glue a bit of red and white 
cloth around the head for a bandanna. 











First make the front, leaving the roof uncut, and glue 
in place the overhang and roof pieces, securing them with 
nails. Then band-saw the roof line to shape. Curve the 
bottom to fit the can. Turn the bird’s body and head in a 
lathe and make flats with a sanding disk, as indicated, for 
attaching the parts at perky angles. Make feet and perch 
in one piece. Bore holes for the legs and fill with plastic 
composition wood afterward, if necessary. 

Paint the roof, wings, tail, beak, legs, and eye, yellow; 
house and perch, green; body and head, lavender; center 
of eye, black. 

Add cardboard backing, glue perch in place, put a screw 
into the bird from inside the house, and attach the can. 
The house can be screwed to the top of a shelf or it may be 
fastened to a bracket of its own. Thread the string through 
the cardboard eyelet and the small beak hook. 


You can simplify the construction if you wish, by merely a wall 


making a plywood cut-out of the bird.—L. M. DINLEY. 





Above, twine dispenser mounted on 
ball of cord 


is in a can behind the bird house 













How the 
bird is made 
and, left, a 


front view 
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IG-SAWED from 14” plywood, this little 
J burro carries a pack on his back that is 
hollowed out to hold a tiny flowerpot or a 
small modern plastic cup cut down in height 
to suitable proportions. The same pattern 
may be used on both sides, or the burro may 
have a right side and a left. Don’t forget the 
hoof tenons, which glue into holes in the 


Roping Cowboy Jig-Sawed from Plywood 


rodeo and dude-ranch fans. The 
parts are sawed from '4” three-ply 
wood and require no carving. Put a 
fine blade in your jig saw, because the 
turns for the gun, spurs, and chaps are 
sharp. Use waterproof glue and fine 
wire brads to hold the sections in place 
while drying under pressure. Remove 
the nails later. 


| ee is an amusing caricature for 


| 


I" SQUARES 


Plodding Burro Packs a Tiny Pot 
of Cactus on His Back 


baseboard. Paint the burro with ivory enamel 
and add the black markings when dry. Dab- 
ble the base with streaks of green, red, and 
yellow, painting over them with enamel while 
still wet. The saddle is red and the pack, 
yellow. For a better idea of the coloring, 
study the natural-color photo on page 160. 
Choose a small cactus.—LESLIE KINNING. 





First glue the two outer sections of 
the body and the two that form the 











sides of the ten-gallon hat to the middle 
ection. When dry, add the arms. The 


SIDE BRIM 


right hand has fingers that hold the OF HAT 














vire above the loop; the left hand holds | (MAKE 2) 
the coil. 

Glue the bow legs behind the chaps, Jf 

ind when dry, fasten the body in the  [FEET(MAKE 2) 
lot at the belt. No pressure can be ap- i 

lied or is needed for this joining, or Less 


rr adding the feet, after the middle 
int has set. Before the feet have 
iried in their slots, stand the figure 

















rect to make sure it balances. Last of 
ll, add the rope and fasten it in the 
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(COPPER WIRE) 














inds with plastic composition wood 
etween the fingers.—EDWARD B. Fox. 
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ILLIPUTIAN patio furniture in the popular 

- Mexican motif makes a colorful setting 
for your daughter’s dolls. The accompanying 
drawings show how a covered-wagon couch, 
roll-around couch, umbrella table, and gar- 
den cart are constructed. Model airplane ce- 
ment is used to hold the parts together. 





EXTENSION FOR 
WATER CASK -—— 
~w 
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Mexican Patio Furniture 


© for Childrens Dolls 












JV 4.*\" BAMBOO 
BENT OVER LIGHT 
BULB, THEN SPLIT 






In building the covered wagon, 
make the axles loose enough so they 
will not stick after they are painted. 
The back is a single piece of 4%” ma- 
terial. To bend the bamboo, hold it 
over a lighted electric bulb, then split 
and locate the bows as shown. The 
wheels are single pieces, scored to 
represent joints, with cleats cemented 
on. Turn the water cask on a lathe 
and screw to one of the cross mem- 
bers. The original was painted with 
white brushing lacquer and the cask 
embellished with red hoops. Bright 
red-figured cushions and a blue top 
completed the wagon, but any color scheme 
may be used. Soft cotton cord is used for 
“pucker strings” at the ends of the canopy. 

Construction of the other three pieces is 
simple. Use colored cord to match the cush- 
ions on the roll-around couch. Make the um- 
brella from tin because a cloth umbrella is a 


How to construct the unique rolling 
couch and the garden table with its 
umbrella. See page 161! for a photo 
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UMBRELLA 
CAN BE MADE 
| OF TIN AND 
PAINTED 
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job for a needleworker and must be stiffened with 
d buckram. The awning of the cart may be cloth or tin. 
A delicate Mexican flower-and-vine decoration, as 















































‘ shown in the photo- 
h graph on page 161, 
k may be added. 
t The same drawings 
p may be used as a 
e basis for full-size gar- 
r den furniture. In that 
case, let 1” equal 1’ 
- and use 2” by 3” pine 
“ forframing. Topbows 
“ of the covered wagon 
2 should be of spruce or 
hickory. Rope 14” in 
diameter is needed for 
the roll-around couch. Drawings of the cart and 
Screws and_ water- / a simpler type of garden 
. Lae © TAPER TOP lounge. All four pieces 
proof casein glue } OF LEG are scale models and can 
should be used. % DIA, J be constructed full size, 
~~ LOWELL R. BROWNE. if desired, for garden use 
: ° ° ° 
é Tin Cans Turned into Toy Furniture 


ITH the aid of solder and a few pieces of heavy 
wire, you can transform empty tin cans into toy fur- 
niture that will please any little girl. One half-pound and 
two one-pound cocoa cans are needed for the bedroom 
suite. The dresser is the smaller can with the bottom cut 
from a large can soldered in place for a mirror. Reénforce 
the joint in back with a loop of stiff wire. Fasten four 
beads to the front of the dresser to represent drawer pulls 
by running fine wire through holes punched with a nail. 

he chairs are small condensed milk cans with backs built 
f wire. The table is the lid of a gallon syrup pail, a slen- 
‘rr can, and a medium-sized lid.—HAZEL F. SHOWALTER. 
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Make the crosspiece as long as desired, but the 
platform must be shorter than the narrowest window 


Moon Mirror Decorates Odd-Shaped Wall Space 


HIS moon-shaped mirror is designed for 
I unsymmetrical wall space that nothing 
else seems to fit. Sketch the design full size 
on cardboard, mark the two 14” holes, and 
take the pattern to a glazier. Don’t have the 
edge beveled—merely cut and ground smooth. 
Purchase at this time the two rosettes needed 
for mounting the mirror. 

Saw the mirror back from fairly thick ply- 
wood, and cut out the space indicated, across 
which the wire hanger is fastened. Stain the 
edge of the plywood dark. Drill the plywood 
to match the mirror, 
and mount the mirror 
with a piece of heavy 
brown paper between 
to protect the silver- 
ing. Hang the mirror 
with a small hook so 
that it will lie flush 
against the wall. Put 
a small headless fin- 
ishing nail in the wall 
to help support the 
bottom.—H.D. 
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Platform for Painting and Repairing Windows 





WIDTH AS errs 
NECESSARY ——_—~" 


OR painting, cleaning, or repairing win- 

dows at any floor level, a platform o2f the 
type illustrated is very handy.. If constructed 
of No. 2 pine, the material specified in the 
drawing is heavy enough to make the plat- 
form safe. The 1” by 6” crosspiece marked 
A rests against the inside wall if the window 
is single; but if the windows are double or 
triple, one or both ends will have to be 
shimmed off by placing blocks between the 
crosspiece and the inside window trim so the 
platform will rest level. The piece on the 
bottom labeled B should be as wide as the 
distance the sill extends beyond the outer 
wall so the uprights clear the sill.—E.R. 

































POPULAR SCIENCE 





















abc 
hit 
lar 
suk 
tos 
frie 
eig 
bes 


pre 
mi 
ing 
im: 
lec 
ing 
bir 
ar) 


DE 











- CAN YOU 
BEAT THESE 


OU can havea lot of fun mak- 
Y goofy birds from odds and 

ends of materials picked up 
about the house. Just try it. If you 
hit upon something that is particu- 
larly amusing, send it in to us or 
submit one or two good, clear pho- 
tos of it. To encourage a little 
friendly competition, we will award 
eight prizes totaling $50 for the 
best goofy birds as follows: 


FIRS? PRICEZ....................900 
SECOND PRIZE .............. 15 
THEE EPR Es csicsccesss.... 8 


FIVE PRIZES, $1 EACH 5 


Use any materials you please, 
provided they are of a common, fa- 
miliar type and cost little or noth- 
ing. The idea is to see how much 
imagination you can display in se- 
lecting the materials and combin- 
ing them to look like a comical 
bird. Craftsmanship is of second- 
ary importance. 

For example, Miss Hazel F. 
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IF 
YOU CAN, 
HERE’S A 

CHANCE 
TO WIN A 
CASH 
PRIZE 

IN 
OUR NEW 
NOVELTY 
CONTEST 



























BY 


fay 
o 
a 
Be 


Showalter, who has designed so 
many unique craftwork novelties 
for POPULAR SCIENCE MONTHLY, 
chose clothespins and spools as 
the main materials for the goofy 
birds illustrated above, and also 
used some wire, plastic composition 
wood, scraps of thin wood, and 
wooden beads. For your contest 
entry, of course, you will do better 
to find other materials, but this 
shows what can be done. 
Remember, only one entry from 
each contestant. Size does not 
count, so if you are going to ship 
the model itself to us, keep it 
small. If you intend merely to sub- 
mit photos of the model, it can be 
any size you please. Mail your en- 
try, fully prepaid, to the Contest 
Editor, POPULAR SCIENCE MONTHLY, 
353 Fourth Avenue, New York, to 
arrive on or before January 2, 
1939. No entries will be returned. 
The judges will be the editors of 
this magazine, whose decision will 
be final. In case of ties, each tying 
contestant will be awarded the prize 
tied for. The contest is open to all 
except employees of this magazine. 
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With its polished 
chimney of thin, 
clear glass, this 
candle holder is 
a quaint and ap- 
pealing ornament 





ey , 
C seaAY mr (5! a 
Sahn) 














The copper bowl is hammered to shape with a 
round-nose mallet. The other parts are iron 


Candle Lamp Follows a Colonial Design 


REMINISCENT of the days of crinoline, this 
dainty Colonial candle lamp harmonizes ad- 
mirably with Colonial-type furniture. 

The copper bow] is raised on end-grain wood 
or a lead cake by light blows with a round- 
nose mallet in ever-diminishing circles from 
rim to center. Crimp or wave the edges as 
illustrated. Drill a 14%” hole in the center and 
two holes near the edge for the handle rivets. 
Cut strap iron for the candle holder, chimney 
holder, and legs and file the ends square. Drill 


Apartment Clothes Closet 
Holds Complete Shop 


BY AN ingenious arrangement of tools, 
Jerome Frankel has converted a clothes closet 
in his New York City apartment into a re- 
markably complete home workshop without 
materially reducing the capacity of the closet 
to store clothes. 

Inside the door is a tool cabinet, above 
which is a shaded light that illuminates the 
work being done on a folding workbench just 
below the cabinet. This bench turns down 
igainst the door when not in use. A large 
hook holds the closet door in the open posi- 
tion. Just inside the door is another storage 
cabinet, and large tools such as saws are 
fastened to the wall next to this cabinet. 

The power tools are mounted on a narrow 
bench. When ready for use, special legs lift 
the bench off its casters to give steadiness. A 
single motor is mounted on a subframe in 
such a way that it can be slid along and 
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locked in place under the tool it is to drive. 


a 14” hole in the center of each. Bend the 
parts to shape with round-nose pliers over a 
pattern of the scrolls drawn full size on paper. 
Clean the ironwork with emery cloth, heat it 
over a gas flame, and plunge it into water to 
color it the desired tone. Furniture wax or 
lacquer will preserve the finish. 

Rivet the assembly together and the handle 
to the bowl. The chimney may be purchased 
at most local hardware stores, which still 
stock these relics.—ROBERT C. HENLEY. 
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HE popularity of linoleum inlays for 
decorating floors, table tops, and other 
surfaces offers the amateur craftsman 
a new and colorful field in which to work. 
The inlaid designs, in this case, are made 
up of disks of linoleum set into circular holes 
in linoleum of a suitable background color. 

Since the background piece is ordinarily 
of moderate size, it can be taken into the 
shop and the holes made with an auger bit 
in a brace or a drill press. Use a wood- 
boring bit with two cutting lips, which will 
produce a clean hole. Bits of this type, if 
intended for drill-press use, are known as 
machine spur bits. 

For forming the disks, a punch is used. 
Perhaps you can find at a hardware store 
or in a mail-order catalogue some hollow- 
drive saddler’s punches large enough to cut 
the disks. If you have a lathe, you can 
make suitable punches from drill stock or 
other steel that will hold an edge; or you 
can have one made at nominal cost. 

Push or hammer the disks into the holes, 
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figures 
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LINOLEUM DISKS 





 —A aye 
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LE FORA HARDENED 
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domemade punch. The 
hole through it is for 
pushing out the disk 
with a rod or blowing 
t with compressed air 
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inoleum Inlays 
for Crattwork 


layout 
rhythmic 
design. The disks 
are also used to 
animals, 













Modernistic table with an inlaid linoleum top 


and cement the design in place with water- 
proof casein glue or standard linoleum paste. 
Weight it down well until the cement has set 
firmly.—_ VERNON B. CASE, 


and 


Making the holes with a wood- 
boring or machine spur bit. An 
auger bit in a brace will serve 
as well. Left, forcing disk 
from punch, which should be 
hardened if much work is done 
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F ALL the great racing air- 
planes of the world, the one 
that is now most popular is 
Colonel Roscoe Turner’s silver-colored Meteor. 


It has an unusual appeal for model makers 
because of its record-breaking performances 
and its trim, beautiful lines 
in bullet-like efficiency. 

Our model is built as usual to the scale of 
Only 


the last word 


3,” equals 1’ of the original plane. 


Working sketch 
of finished model 
and details of 
important parts 
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Model of Roscoe Turner’s 
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twenty parts are required to construct it, not 
including the engine. The extra deep recess 
in the cowl unit for the engine can be cut in 
by drilling a ring of holes to the proper depth 
and digging the wood out with a knife or 
small chisel. However, if a lathe is at hand, 
it will be much quicker to turn this part and 
glue it to the fuselage. To represent the 
twin-row cylinders, cut short pieces of bolts 
and set them in place with cement. The inner 
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set should be cut in half and placed first. A 
pair of tweezers and a tiny screw driver 


will be useful for this job. 


Cut each wing 4” long and taper the lead- 
ing edge 4,” and the trailing edge 12”. Plane 
the wing so it tapers for 2” until only 3/16” 
thick at the tip, and shape the tip as shown. 


Attach it with pins. The dihedral 
or upward slant of the wings 
is 144”; the total wing span 9%”. 

Build up the wheel struts 
from three plies of cardboard. 
Bend the axle and shape the 
strut to it with glue. Sandpaper 
all parts thoroughly. 

Paint the entire plane silver 
and use black for windows, 
cowl recess, tires, numbers, and 
details. If all details and num- 
bers are marked with a hard 
pencil on the wood, they will 
show through the silver paint 
sufficiently to serve as a guide 
in applying the black paint. 


Racing Plane ° 





Painting the black numbers and details. Left above, 
the model from the front. Below, the shaped parts 





Turner Breaks Record in His Speedy Ship 





DECEMBER, 1938 





LYING his special Turner- 
Fin racer, Colonel Turner 
lapped the entire field to win the 
Thompson Trophy in the recent 
National Air Races at Cleveland. 
He set a new record of 2°%3.419 
miles an hour for the 300-mile 
race, breaking the record of 
264.261 set by Michel Detroyat 
of France in 1936. His total win- 
nings for the race were $22,000. 

The span of the plane is: only 
25’, length 24’, height 9’ 6”. It 
is powered by a 1,000-h. p., 14- 
cylinder twin-row Wasp engine. 
As used in the last Thompson 
race, the plane had wheel pants. 
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Cut-Film Adapter 


By CHARLES R. EMERY 


\ 
OLDING roll-film cameras, provided they have 
a removable back, can be converted into cut-film 
or plate cameras by making an adapter like that 
shown. In this case the camera used was an old- 
style one of a very widely distributed and popular type 
generally referred to as a “folding brownie.”’ Of course, 
the dimensions and the method of joining the adapter 
to the camera will depend upon the model you use, 
and if you are buying a second-hand camera for the 
purpose, pick out one that will be comparatively easy 
to alter. 
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First, remove the back or film box and 
build a box of thin wood just like it. I used 
1,” mahogany fastened with waterproof 
glue. My camera has a flange on the sides 
and bottom, so grooves were cut with a saw 
as shown in Fig. 1. At the top of the camera 
there are two lip pieces that 
slip over and under the end 
piece of the box. To receive 
this, a tapered piece of wood 
is glued in as shown at B, Fig. 
1. The front of the camera 
must fit snugly for a light- 
tight job. Two pieces of brass 
(, Fig. 1, serve as catches for 
the sliding lock. 

To complete the back of the 
box you will need thin metal 
plate holders. The 215” by 
314” are suitable for a cam- 
era such as illustrated. Next 
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The focusing hood 
when fully open. 
A small magnifying 
glass is attached 
to the top cover 
so as always to be 
handy for insuring 
a very sharp focus 


A small strap aids 
in lifting the bot- 
tom cover of the 
focusing hood. In 
circle, the rack 
and pinion added 
for convenience in 
accurate focusing 
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build a slide as shown in Fig. 2 to receive the 
plate holder. Fill the box corners with com- 
position wood and give the inside two coats 
of flat black. Cover the outside with thin 
leather or finish with varnish. 

A focusing hood may be made as shown 
in Fig. 3. From a piece of metal or red fiber, 
cut a piece to the shape shown at A, Fig. 3. 
The outside dimensions should be the same 
as the plate holders. Make a wooden frame 
about 144” deep and a little larger inside than 
the hole in the fiber or metal piece. Note 
the cleat at the bottom of the frame; this is 
for the hinge on the bottom cover. The cov- 
ers B are made of thin metal or fiber. The 
bottom cover folds inside the frame, while 
the top cover folds down flush all around. 
Two small spring hinges are used to hold 
the hood open when in use. Attach a small 
catch at the bottom to keep the covers down 
when not in use. Cement a piece of ground 
glass in the frame as shown. 





The sides of the hood are thin leather or 
black cloth. Have your camera dealer show 
a camera of this type and see how these 
hoods work. Mount a small magnifying 
glass on the top cover as illustrated in one 
of the photographs. This comes in handy 
for sharp focusing. The strap handle shown 
came from an old camera I found in a cam- 
era repair shop. 

Mount a piece of brass, drilled and 
threaded to fit a tripod screw, on the side 
of the box for taking horizontal pictures. 

While not essential, a rack and pinion for 
accurate focusing can be made from an old 
clock wheel and a pinion that matches. Cut 
the teeth from the clock wheel about 1/16” 
below the bottom of the teeth and straighten 
out the piece to form a rack. Solder a piece 
of brass to this for mounting on the camera 
bed as illustrated. Mount the pinion on the 
camera upright. You can then easily rack 
the bellows back and forth with your thumb. 


Focusing-Hood Extension for Reflex Cameras 


OR reflex cameras of the type shown, 
F incre is nothing like a focusing hood ex- 
tension to give a clear image on the ground 
glass when taking pictures in bright sun- 
light or well-lighted interiors. One can easily 
be made as shown from stiff black paper 
similar to that used in photographic albums. 

Cut and fold the paper as in the drawings 
below. The dotted lines indicate the folds. 
Note that the second and fourth panels and 
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When a reflex camera is used in 
bright sunlight or well-lighted 
rooms, an_ extension focusing 
hood aids greatly in giving a 
clear image on the ground glass first. 


the 12” flap at one end are to be folded in 
as shown in the folded view, and the extend- 
ing ends are to be cut off. Glue the 12” flap 
inside the left end of the first panel 

If the size indicated is not suitable for 
your camera, measure the hood on the cam- 
era, allow an extra 14,” or 14” and draw your 
own pattern. For example, if the hood meas- 
ures 5” by 4”, mark off 5144” for the first 
and third panels, and two units of 21%” for 
the second and fourth panels. 
Lay out the larger end for 
whatever taper or height you 
desire. In any case, try out 
the pattern on scrap paper 
JOSEPH A. KLOSTER. 
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Laugh-Provoking 
| Photograph 
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m- How the forefinger is used to 
our shift the position of the eyes 
ase and produce funny expressions 
rst ? ; 7 
for ERE is a trick type 
le of enlargement any 
for amateur photograph- 
"011 er can make to mys- 
at tify and amuse his friends. 
ner When held up for inspection, 
it appears to be just an or- 
dinary photograph mounted 
on a piece of cardboard. As one | 
watches it, however, the eyes be- 
7 gin to move and the face takes ot ¢ 
- a , 2 at 
im on a variety of humorous ex- 5 PASTE ~ gee 
pressions. The trick portrait has five 
First, the eyes are cut out of ; Hitt), parts, two of which, A and 
an enlargement as shown in the \ & mM Te C, are photo enlargements 
drawings at A. The enlargement \\ i) f Bibnt 
is then pasted on a piece of card- 9 /\’\.2 fh 
board B, from which a rectangu- ‘gj 2 Py: — essary for them to have. 
lar hole has been cut as indicated. L ' mete After D has been set 
Another set of eyes C is now re- ™ \ \ ae in the opening, a third 
quired. This must be printed | a piece of cardboard cut as 
with the aid of a mask through at E is pasted on B to 
\ which two small holes have been hold D against A, with- 
cut so that only the dark pupils of the eye’ out, of course, preventing it from being 
, and a little of the eyeball at one side appear moved at will. The moving is done with the 
‘| against a white background. This set of eyes’ tip of a finger. To give readier control, it 
4 is pasted on another piece of cardboard D, is well to glue a small square of thick card- 
oth Which is of such a size that it will move in- board on the back of D in the center. Hold 


side the opening in B enough to give the eyes___ the picture in a natural manner, not too close 
the extreme amount of movement it is nec- to the observers.—GEORGE R. BASTEDO. 
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Crack-Caulking Gun 


CRACKS around door and window 
frames and elsewhere outside a 
house can be caulked efficiently 
with an automobile grease gun. 
Screw a 6” length of pipe in the 
end where the flexible hose is ordi- 
narily attached after cutting the 
end of the pipe at an angle. Fill 
the gun with any high-grade caulk- 
ing compound.—ED RIKHOFF. 
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4 Ve 
[ELECTRICAL] 
When a flatiron will not heat, the trouble SA 
may be either in the iron or the cord. | from 
Disconnect cord from iron and plug into r saw 
wall outlet. With a test lamp (consist- | the 
ing of a bulb, weatherproof socket, and | whic 
wire leads), check by touching bared i has s 
ends of wires against contacts in plug. | or ¢ 
If lamp does not light, open connections | Whil 
at both ends and look for broken or | port 
burned-off wires. See that spring clips | wher 
are in good condition and make a firm | port 
contact on the iron posts. To test flatiron, i attac 
use a series lamp arranged as in | also 
the lower sketch. The bared ends | clear 
of the two wires, when touched | the | 
against the posts of the iron, | with 
should cause the lamp to light. | 

| S\ Be 
—— POPULAR SCIENCE MONTHLY SHOP DATA FILE | } = 
Tle en ee ye ee ee J price | 





Heater for Waxes and Resins 
Made from Gooseneck Lamp 


WAX, resin, Canada balsam, dragon’s blood, and 
similar substances can be heated without danger of 
exposure to an open flame by assembling a heater as 
shown from a gooseneck lamp and an extra reflector. 
It is equally useful for preparing retouching varnish, 
ferrotype polish, and acid-resisting enamels. The two 
reflectors are clamped together with two or more 
heavy-duty paper clips or 
battery clips. A lamp should 
be chosen of a size to give 
the desired amount of heat. 
Note that the reflectors must 
have vents to prevent 
damage to the _ bulb. 
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A melting dish may be placed over the is\ 

hole in the upper reflector or a test Si 






tube may be inserted as in the sketch 
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Vacuum Cleaner Frees 
Machines of Dust 


SAWDUST and sander dust is drawn 
from the small combination circular 
saw and sander shown at the right by 
the use of an old vacuum cleaner,* 
which is placed beneath the bench and 
has suction pipes to two different ports 
or openings equipped with funnels. 
While the sander is being operated, the 
port leading to the saw is closed, and 
when the saw is in service, the sander 
port is shut off. The regulation cleaner 
attachments with a flexible hose may 
also be attached to either port for 
cleaning bench and machines. Protect 
the motor so it does not get clogged 
with dust.—WARREN L. BROWN. 


*For detailed instructions on installing a vacuum 
system to free a home workshop of dust, see 
‘‘Amateur Craftsman’s Cyclopedia,’’ pp. 231-233 
(Popular Science Publishing Co., Inc., New York, 
price $3.50). 
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By undercutting the 
imb as above, the 
oor is laid so it 
ts into the rabbet 





Fitting Floors at Doorways 
Ir A NEW wooden floor has to be laid, many car- 
nters merely fit the flooring up to the door trim as 
atly as possible and let it go at that. When the 
im is molded, the time required for this is consider- 
le, and should the flooring shrink, the opening re- 
ains an eyesore and a visible dust trap. This can be 
oided by undercutting all jambs and casings to a 
pth of at least 1,”. A piece of flooring under the 
w serves as a guide in the manner illustrated. The 
iste below this cut is then removed with a narrow 
, isel. As the flooring approaches the trim, it is 
id so as to pass into this rabbet.—R.O.L. 
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Dust from either the sander or the saw 
is sucked up by the old vacuum cleaner, 
which is mounted under the workbench 


Yellow Paint Brings Out 
Markings on Steel Rule 


THE etched markings of small 
steel rules may be made more 
plainly visible by rubbing a small 
amount of yellow or orange paint 
into them. The paint is allowed to 
dry and the surplus removed by a 
light application of fine steel wool. 


Tightening Brace Wires 


A TIMESAVING tool for tightening 
the brace wires used on cribbing 
or concrete forms may be made 
from a discarded wood bit, which 
is heated and formed into a hook. 


Wires for bracing a concrete form are 
quickly twisted with this hooklike tool 
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~~ DRUMSTICK 

THONG 


Two drumheads, the 
long, fringed lace, 
th. drumstick head, 
anc ‘he thong for the 
stick are cut from a 


piece of soft leather 














A TOY Indian tom-tom may be made from 
a coffee can of the type shown and a piece of 
soft tan leather, bought at a shoe repair shop. 
Cut the bottom from the tin with a rotary 
can opener that leaves the edge smooth and 
rounded. Soak the leather to make it stretch 
easily, and cut it as indicated. Eight holes 
must be made in each drumhead large enough 





Renewing Old Stamp Pads 


WHEN a stamp pad dries up and suitable 
ink is not immediately available for renew- 
ing it, pour about half a teaspoon of glycerin 
on the surface and work it in with a spatula 
or knife blade as illustrated above. This will 
temporarily restore the usefulness of a pad, 
whatever its color happens to be. 
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A wide tin can with 
both top and bottom 
removed acts as the 
body of the drum, 
and drumheads are 
stretched over 


Child‘s Indian Tom-Tom Made = | 
by Stretching Leather over a Coffee Can 


this 


9 ’ 


for the lace and its fringes to pass through. 
Do not pull the lace too tight or the eyelets 
will be ripped. Apply the leather with the 
rough side out so that the decorations may 
be painted on with ordinary water colors. 
Wrap cord in a ball around the knob of the 
drumstick and then stretch leather over the 
end.— HERMAN E. RUDOLPH. 


A Plug for Thin Tubing 


IN MACHINING light brass tubing on my 
home workshop lathe recently, I found that 
a plug of good, hard plaster of Paris served 
the same purpose as a plug made of wood 
and proved more satisfactory. The plaster 
plug may be removed easily by soaking it in 
water and then cutting it out with a sharp 
knife.—G. O. LAWRENCE. 
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The plaster plug keeps the jaws 
from distorting the brass tube 
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Armature Rack Set 
on an Angle 
for Soldering Leads 


IT IS desirable when soldering 
armature leads in the slots of the 
commutator risers to have the 
armature set at an angle so the 
flux and solder will not run down 
between the bars. This can be 
accomplished by adding a sheet- 
metal or stiff fiber plate to the 
armature rack as shown above. 
Cut a vertical slot in the center 
of the piece so that the rack may | 
be adjusted by means of a large 
stove bolt to any desired angle | 
for the work at hand.—W.C.W. | 











Rustic Hanger for Bird Cage 






























ANYONE handy with a 
pocketknife can make a 
bird-cage hanger of rus- 
tic design like the one 
illustrated. Draw the de- 
sign full size on sugar 
pine 14%” or 1%” by 10” 
by 14”, jig-saw it care- 
fully to shape, and round 
the bird and branches as 
naturalistically as de- 
sired. The 
shield for the original 
was made from a scrap 
of hardwood flooring 3%” 
by 2” by 12”. Drill two 
holes for fastening to the 
wall.—R. A. O’LEARY, SR. 






















supporting 





The hanger is 
jig-sawed 
from wood, 
then rounded 
with a_ knife 








Bottles Rest on Casters 


BOTTLES of photographic solutions or 
chemicals will not stain or mar the surface 
of laboratory benches and shelves if they are 
set on large glass furniture casters of the 
kind shown. These are inexpensive, neat in 
ippearance, and easily cleaned. As an addi- 
tional precaution, always hold a bottle with the 
label side up when pouring so that the label 
will not be defaced by the drippings.—W.K. 
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Razor-Blade Slitting Tool 
Opens Cardboard Boxes 


CARDBOARD boxes such as those containing 
cereals or soap flakes are quickly opened with 
the tool illustrated, which consists of two 
small blocks of wood with a razor blade 
fastened between them. Note that one piece 
is rabbeted at the 
bottom to serve as 
a guide. The tool 
can also be used 
for cutting slits in 
boxes.—E.W.L. 













A razor blade is set 
between two pieces 
of wood as at the 
left, and used to slit 
open boxes as above 
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LOW STAND..JE 


A USEFUL AND DECORATIVE PIECE 


LIST OF MATERIALS 


1 pe. 4” by 13%” by 18” for top; 
glue up from 4” or 5” boards. 

1 pc. 34” by 1214” by 11” for back; 
glue up to width with grain run- 
ning the short way. Length in- 
cludes 14” tongue on each edge. 


4 


2 pe. 34” by 814” by 11” for sides. 

1 pe. 34” by 77%” by 12%” for bot- 
tom. 

4 pe. 154” by 156%” by 12%” for 


legs; taper to 114” by 114” at top. 


thickn 
washe 
ly tot 
which 


used 








Front and‘ 

views of the\ 

a sketch of o 

legs; and cross 

of the joints at 

and rear corners. Map 
is a good wood to use 
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Early American Style 


-E | DESIGNED TO BE PLACED BESIDE A LOUNGING CHAIR 





ECAUSE of its small size 
and the accessible com- 
partment beneath the top, 
this low stand is specially 

suitable for a smoker’s’ use 
alongside a lounging chair. Its 
lines stamp it as Early Ameri- 
can, therefore maple is one of 
the most appropriate woods to 
use. 

The top may be glued up with 
doweled or splined joints,“ but it 
a wood shaper is available, 
tongue-and-groove joints may be 
cut quickly by the method sug- 
gested in the illustrations at the 2 Hh 6 & CUTTER, 
right. The cutters must have the REPLACE WITH 
same cutting radius, and the % WASHER 
thickness of the 4” and %” 
washers must correspond exact- 
ly to the width of the cutter with 4 ‘ / 
which they interchange. Note x KEEP SPINDLE 





that the same type of joint is ony dap ] 
used to join sides and back as Cutting Gtoove Cutting WT 





shown in section B. 
Grooves %” by %” are cut in Diagrams of the two shaper set-ups and, above, cutting a tongue 

sides and back for the bottom, 

which is secured with screws at 

each corner, placed so they will be concealed Use water stain to get the desired shade, 

by the legs. The legs are tapered on two’ and for maximum durability apply a rubbed 

adjacent sides only, making them flare out. varnish finish—-DONALD A. PRICE. 
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Slog Ordinary Open Shelving Protected 
¥°' from Dust by a Window Shade 


N BASEMENTS, workshops, attics, and 
| other rooms in the house where ap- 
pearances are of little importance, it is 
customary to keep books, magazines, 
reference materials, and supplies of 
various sorts on open shelving or dis- 
carded bookshelves, and it is always a 
problem to keep out the dust. This can 
be done very inexpensively, however, 
by mounting a window shade on the top 
as shown. A wire curtain rod is fast- 
ened across the front edge of the top, 
and wires running down each side about 
3” from the edges serve to keep the 

shade from being blown or 
ie: sila ie ee accidentally pushed aside. The 
for shelves where appear- wires run through screw eyes 
ances are not important inserted as shown. 
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All removable hardware should be taken off before the 
woodwork is painted. In circle, a corner block tacked 
in place. The drawings above show two popular styles 
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How to Install MODERN 


By Edwin M. Love 


NE excellent way to improve 

a room is to replace old 

woodwork with new. Such 

modernization gets rid of 

scuffed paint or faded stain, and is a 

desirable preliminary to repapering 

or repainting the walls. The cost of 

materials is low, and the remodeling 

can be done, a door or a window ata 
time, as opportunity permits. 

The illustrations show styles of 
trim suitable for the home mechanic’s 
use. Mitered moldings, the narrower, 
the better, are most popular. How- 
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WOODWORK in Any Room 


ever, unless you extend the present plaster 
with well-troweled patching plaster, it is nec- 
essary to use casings about as wide as the 
old ones, or raw edges will show. In any 
event, the casings must be wide enough to 
cover the weight pockets of double-hung 
windows. 

You can probably find a stock design of 
trim that you like, but any mill 
will make a special pattern for 
a nominal extra charge. If you 
have a shaper, you can make 
your own. 

When pulling off old trim, pry 
outward with a wide chisel, 
taking care not to break the — 
plaster. To salvage the lumber, 
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COMBINATION BUTT AND 
MITER JOINT FOR STOP 


Various ways to D 
apply the trim. 

Left, toenailing 
head casing down ee 
on side casing 








pull the nails through the back with pincers 
or pliers, leaving the putty undisturbed. 
Side casings should be scribed to the floor, 
as a square cut may not fit. If the door frame 
is out of square, use wedges between the 
casing and the side of the miter box to make 
the cut correspondingly out of square. In 
places where the plaster bulges much, you 


CASING AND JAMB 


CAP MOLD PLANE HERE TO MAKE 
TIGHT JOINT BETWEEN 


HEAD 
CASING 


NAIL NECK MOLD 
VO UPPER END 
[¥| OF CASING 








\ FILLET 


























OR NECK 
MOLD h 
MITERED 
CASING 
__| Sie 
CASING 

- PLAIN CASING 
K__ 4" MARGIN WITH THICKER 


ON JAMB HEAD 





















































Above and in circle, a wedge is used in 
the miter box to compensate for a door 
or window frame out of square. Use the 
wedge as shown at left if bulging plas- 
ter holds out back of a mitered casing 
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may have to gouge out the back of the cas- 
ing before it will nail flat. A sprung casing 
can often be straightened as it is nailed to 
the stud, but don’t depend on the jamb, for 
it will merely spring to fit the casing. If 
plain trim is used, with a heavy head cas- 
ing, cut the head to project over the edges 
as much as in front, or more, as you wish, 
and toenail it down against the side casings. 

Years ago the corner-block and plinth 
style of trim was in vogue. It is being re- 
vived to some extent today, especially in 
modernistic treatments. The plinth blocks 
are flush with the jamb faces, and the side 
casings rest upon them. Nail up all three 
casings and force the corner blocks into the 
angles. If you have a lathe, you can deco- 
rate these blocks with rosettes, or a simple 
geometric design may be carved. An inter- 
esting variation is the quadrant block, which 
bends the casing around the corners. 

With mitered casings, true miters will not 
fit if the back edges are forced out by bulg- 
ing plaster. To remedy this, 
put a wedge of correspond- 
ing thickness under the 
back edge of the mold when 
cutting it, and little work 
with a block plane will be 
needed. Nail the left cas- 
ing, fit the head casing to 
it, cut to length, and nail 
up the right casing, leaving 
the upper end tacked. This 
allows a little adjustment 
for fitting. When the joint 
is good, finish nailing the 
side casing and force the 
head casing between them. 
If the fronts are not flush, 
pare them with a chisel, 
but for best work plane off 
the back of the thick cas- 
ing so that the fronts will 


nail down flush. held horizontally, 
















Using an ordinary pencil scriber, 
to scribe or 
mark a baseboard joint at corner 








Windows are cased in much the same way. 
Mullions can be built up from rippings of 
regular casing stock and notched into the 
head to become one member with it. 

If a molding miters all around a window, 
fit the joints and tack the casings for trial 
before nailing them permanently. 

Put down long pieces of baseboard first, 
scribing the corner joints and working toward 
the doors. A quickly made base hook of the 
type illustrated will insure snug joints against 
the casings. Make a tight fit, but too much 
length on the board is bad, for it forces the 
jamb and makes the door bind. A very short 
piece of base, between a corner and a casing, 
should be put in before the joining member, 
so that the latter will help to hold it. For 
paint work, run the grain of such a short 
piece vertically, thus minimizing danger of 
splitting. 

Base shoe is coped at the corners and cut 
off and rounded back at the casings. Drive the 
nails into the floor, so that shrinkage of base 
will not lift the shoe. 

Door and window 
stops are often mitered, 
but it is better to 
make the combination 
cope-and-butt joint il- 
lustrated. 

When putting up pic- 
ture mold, nail up op- 
posite sides and cope 
the others between. 
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MOLDED HEAD CASING 











MULLION GLUED UP FROM 
RIPPINGS OF REGULAR CASINGS 


Pre 77m 


——S 


MULLION 
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To aid in fitting the baseboard to 
a door casing, a "hook" or strip 
of wood slotted to fit the base is 
pressed against the casing edge 
and a pencil is run against the 
outer leg. Left, a double-hung 
window and how a mullion is fitted 
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AN OLD PISTON 
BECOMES A 





























The head of the vist HOSE readers who are learning to 
the a pe place we use a metal-turning lathe will find few 
“4 ay 8 ‘eal prensa projects more interesting or useful than 
up with ‘ facing tool that old stand-by—making ash trays 
from discarded alloy auto- 
engine pistons. The tray il- 
lustrated was made from a 
model-A Ford piston. 

First, the piston head is 
sawed off. Then it is chucked 
in the lathe and cleaned up 
with a facing tool. The cut- 
off tool is used next for 
cleaning out the piston ring 
grooves, and the fins are cut 
back in steps to the dimen- 
sions given in the drawing. 
After the center brace of 
the piston has been cut 
oe The grooves are trued up with a away, the tray is hollowed 

aa cutting-off tool, and the fins out and highly polished. 
cut back as shown in the drawing C. WARREN WOODSON. 































Hanging up Electric Cords 
3Y USING screw eyes with an open eye, it is 
possible to keep the cords of motors, lights, 
and various plug-in ap- 
pliances used in the shop. 
or darkroom from lying 
on the floor or becoming | 
tangled on a table. Fas- | 
ten the screw eyes to the 
wall near the outlet or in 
any convenient position, 
and insert each cord as 
shown as soon asthe plug 
has been pulled out of the 













Finally the center brace is cut away and the tray = 
hollowed out. Then the whole is polished bright outlet.—RAY THUROW. 
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Where to plug the new lamp? 
This cozy corner needs a base 
outlet. Right, unnecessarily 
long cords soon wear badly 
and cause a real fire hazard 


IRE hazards exist in 
many homes because 
of defective or im- 
properly used _ electric 
cords. When anyone drives 
a double tack across a 
silk-and-rubber insulated cord, he creates a 
fire hazard because the bare metal tack may 
cut into the insulation in time and cause a 
short circuit. The National Electrical Code 
book gives no authority to use cords in this 
way as permanent wiring. A cord should 
be strictly portable. 

Here is exactly what the Code says in this 
connection (article 400, section 4003, 1937): 
“Flexible cord shall be used only for pend- 
ants, wiring of fixtures, connection of port- 
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HAROLD P. STRAND 
TELLS HOW TO AVOID 
FIRE HAZARDS FROM 
IMPERFECT WIRING 


able appliances, or as a part of 
approved stationary devices to 
prevent transmission of noise or 
vibration, or for plug and recep- 
tacle connections to facilitate in- 
terchange of devices.” 


or other surface or tacked around 
a room, it is no longer portable, 
but fixed, and is being used as 
permanent equipment in place of 
BX or similar conductors. 

Splicing cords should be avoided. 
Under no conditions is it per- 
missible to piece out a too-short 
cord. Either obtain a 
new piece or make use 
of a cord connector. It 
is well when replacing 
any ordinary cord to use 
the new all-rubber va- 
riety. See that the un- 
derwriters’ label is 
wrapped around it every 
few feet as a guarantee 
of approval. 

A periodic check of all 
cords in the house every 
few months is about the 
best insurance against 
trouble. If the outer 
covering is worn off in 
places or the cord has 
become badly twisted in use, replace it. Also 
check the base of the lamp or appliance, 
where the cord enters, and the attachment 
plug. The insulation should be intact right 
up to the point of connection. 

If of the rubber variety, cords up to 12 
or 15’ may be laid on the floor close to the 
base, Dut for any greater distances a prop- 
erly wired base outlet should be installed. 

In rooms that have no base outlets at all, 
a cord is sometimes run from the wires un- 





POPULAR SCIENCE 





Linger 





































If a cord is secured to a wall: 
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der the canopy of the fixture in the center 
of the room to a point at the picture mold- 
ing, then down the wall to a ten-cent surface 
outlet device. This is certainly a case to be 
outlawed. Sometimes there will be a mul- 
tiple outlet of this type in the kitchen to 
supply a refrigerator, washer, electric iron, 
toaster, and various other appliances. One 
of the greatest hazards exists here because 
of the power consumed by many kitchen 
appliances, all placed on a cord when in real- 
ity a special circuit with extra heavy wir- 
ing should be installed. 

The ordinary type cord contains two No. 
18 wires, which are rated for 5 amperes 
(550 watts at 110 volts); and heating type 





Never splice a cord. Whenan extensionis needed, 
attach the new piece by means of a cord connector 
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Portable cords are not to be 
tacked to moldings as a sub- 
stitute for permanent wiring. 
The cord in the kitchen at 
left is dangerously overloaded 





cord, such as asbestos insulated, is rated at 
10 amperes when using it for portable heat- 
ers. See that the rating of the appliances, 
as taken from the name plate, does not ex- 
ceed the size of the cord in use. Never use 
asbestos cord near water; it is not safe. 

If an appliance is rated at more than 5 
amperes and is of the nonheating type, or 
over 10 amperes of heating load, a larger 
size cord must be used for safety. The next 
size, No. 16, usually cares for any domestic 
portable appliance; it will safely carry 7 
amperes in rubber and 15 amperes in heat- 
resisting insulation. 

For example, an ironing mangle that 
draws 15 amperes (1,650 watts) should’ have 
a No. 16 asbestos-insulated cord or equiva- 
lent and should be plugged into an appliance 
circuit wired with No. 12 wire. The re- 
ceptacle should have a rating of at least 15 
amperes. The fuses may be of 20-ampere size. 
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Inner Tube Leads 
Water from Wall 


AN OLD inner tube, if cut in half 
and slipped over the end of a drain 
spout, will do much toward keeping 
water out of the basement and away 
from the house foundation during a 
heavy, long-continued rainstorm. A 
tube is easy to put on and take off, 
and it will carry the water from 8 
to 10’ away from the house. If the 
water comes down the drain with 
considerable force, a cord or wire 
may be needed to tie around the 
tube and hold it in place. Remove 
the inner tube when the storm is 
over.—_-THERON G. CADY. 





Hooklike Scraper 
Aids Recaning 


PREPARATORY to recaning a 
chair, the old spline can quick- 
ly be removed from its groove 
with a scraper ground from a 
flat file to the shape shown. The 
thickness is regulated by the 
ease with which the scraper will 
fit into the groove. You may find 
it convenient to have several 
sizes. HARRY ROSENBERG. 





The cord is wound up 
as the alarm unwinds 


Guards Prevent Loss of Rubbers 


IN VERY rainy 
weather or when 
working in deep 
snow, pieces cut 
from an old _ in- 
ner tube as shown 
will help keep the 
feet dry. They al- 
so prevent the loss 
of rubbers in snow 


Dimensions may be changed if 
necessary.—CHARLES BATTY. 








WHEN it is desirable to cut off 
the alarm of an ordinary spring- 
wound alarm clock quickly, tie 
string to the alarm-winding key, 
wrap it around a turn or two in 
the direction indicated by the 
arrow, and tie the other end to 
one of the feet. The length of 
string determines the length of 
time the alarm will sound. The 
string is wound around the key 
when the alarm goes off and 
chokes it off.—KENNETH SMITH. 





or mud. 





New Home Workshop Index Lists Every Article of 1938 


ITH the Home Workshop Department enlarged to nearly 
WA totes its former size, you will need the Home Workshop 
Annual Index more than ever before. During the past year near- 
ly 600 pages were devoted to the home workshop and te such 
hobbies as radio, microscopy, chemistry, and astronomy. The 1938 
lists every item. Get it and 
you will save yourself hours of searching through old magazines 


edition of the Index—-just published 


for needed information to help you in your work. 
You do not have to fill out a coupon or write a letter. 


address Popular Science Home Workshop 
Avenue, New York, and inclose ten cents together with a large 
return envelope addressed to yourself. There are still a few copies 
of the 1937 Index available at the same nominal price of ten 
cents. Send twenty cents if you wish the Indexes for both years. 
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TESTS LUNG CAPACITY 


Measure inch spaces on the outside of the 
smaller cylinder and mark the cubic con- 
tents. It is not necessary to figure this 
accurately; 28 cubic inches will do as a 
rough approximation for each inch of 

height. 
EKither bend 14” copper tubing as shown 
at the right of the accompanying draw- 
ing, or make a similar piece 





























by using 4” or %” black 

| a iron pipe and two elbows 

) 4 COPPER as indicated in the assembly 

. eat drawing. Pierce the bottom 

| Step up, gents, and see how good ioe” a i " - — larger tank for the 

; your lungs are! This amusing 2 , 1} + WATER tubing or pipe, insert the 

device registers in cubic inches 225 ae 1 ni | LINE shorter end as shown, and 

| solder the piece firmly in 

il place. Bend three galvan- 

. LUNG tester or spirom- rs Pa ized-iron feet and solder 

eter is not only an ‘ 1 | MOUTH them to the bottom of the 

entertaining device, but eeu | Ip PIECE outer container. Fit a length 

it also serves a useful purpose \ 24. | ‘o , of rubber hose and a glass 

yy encouraging boys to develop Se | mouthpiece to the outer end 

heir chests if below normal. Je— =~ Hy ae 4OR 4 of the tubing or pipe. Then 

When they find some of their ge| | ae fill the larger section of the 

riends have much greater is 3) tank with water to the 

ung capacity, they will be Fees | point marked “water line.”’ 

nore inclined to do regular =< a=, t Insert the smaller section 

leep-breathing exercises. tp ~-- 34 within the larger, letting 

oa From a plumber or tinsmith, ee the air pass out through 
ret a 20” length of standard TD =e the hose. 

galvanized-iron stovepipe, f/ SUGGESTION FOR To use, fill the lungs with 

nd either make or have made ae a air and blow evenly and 

. Similar pipe 57%,” in diameter steadily; then kink the hose 

ind 20” long to fit inside it. A to hold the pressure until 


imple lap joint, well soldered, will do nicely you have noted how far the inner container 
1 this pipe, and a piece of 22-gauge iron has been raised and taken the reading in 
9” by 20” is large enough. cubic inches. The average individual should 
Cut two 614” disks of the same material be able to blow up to about 280 cubic inches, 
nd solder one on one end of each cylinder. experiments indicate.—R. H. JENKINS. 


Hardwood End Blocks Improve Oilstone Mounting 


TO ENABLE the whole length of an ordi- 

iry rectangular oilstone to be used without 

inger of overrunning and striking the edge 

the tool against the end of the stone, a 

ecial mounting may be provided as shown 
the right. 

The stone is set into a wooden block or in 

heavy box in the usual way, and two small 

iple blocks are then fastened at the ends 

flush with the top of the stone. Use wooden 

oe pegs or dowels to hold the small blocks The tool will not overrun the stone and strike the 

place.—-ALFRED L. FITCH. edge if wooden blocks are placed flush at each end 
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HIS model train layout is arranged 
to enable two or three trains to be 
operated at the same time, and 
with “O” gauge track it will fit on a plat- 
form 412’ by 10’ (see P.S.M., Dec. ’37, p. 99 
for the construction of a convenient two- 
piece portable platform of this size). The 
layout consists of two separate circuits, one 
for the inner oval and one for the outer. 
Sidings are provided for each oval, and a 
switch of the push-button type is connected 
in the line to these sidings to con- 
trol any trains on these sections. 
With switches open in the normal 












osition, trains on the sidings a oval 
NC 
. . : p IN ROL 
will remain stationary while ouTeR OVA, con \_RHEOSTAT 
those on the main line are mov- c 


ing. The sidings are arranged to 
load freights or shift them off the 
main line so as to give the right 
of way to expresses. To move 
trains out onto the main line, the 
button must be depressed. The 
switches are also supplied with ‘ 
separate current for smoother 
operation; and while not shown, 
the usual three wires connect the 
contacts on the switch to the con- 
trol lever on the panel. 
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ASILY ASSEMBLED 
Ode! eH MehALAY OU 


MAKES POSSIBLE MANY REALISTIC TRAIN MOVEMEN 


By using the single-pole, double-throw 
switch shown in the wiring diagram to step 
up the voltage, two trains will run at the 
same time on each oval. In this case, how- 
ever, it will be necessary to load the faster 
locomotive with strips of lead to keep both 
trains running at the same speed and avoid 
rear-end collisions. When the higher voltage 
is on, it is not advisable to blow the whistle 
as it may burn out the whistle transformer. 

As two transformers are used, it will be 


Sketches of main switchboard 
and various track units needed 


Reguited Rail 
fot Track Layout 








KNIFE SWITCH 





22 CURVED PIECES 


WHISTLE vs yan _ a, 
TRANSFORMER se | 111 
str Fue ¢ I 
satan SOP 
OF PANEL 














33 STRAIGHT PIECES 


ALL RAILS 


























Central 


wir T t 
Contwot Patt 4 SWITCHES (2 LEFT AND 2 RIGHT) 


POPULAR SCIENCE 


Trains on either oval can be independently contrd 
and the sidings used to shift freights off the main 
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By 
C. ELMER BLACK 


necessary to place insulating pins (short 
lengths of match sticks will answer) in the 
tracks at point A where the circuits meet so 
that all three rails are insulated to separate 
the voltages from each transformer. A train 
passing over this point will momentarily con- 
nect both transformers in series, and if a 
circuit breaker is in the circuit, hold the 
breaker arm up in place with a rubber band 
under a slight tension. The increased voltage 





























under this condition will not harm the loco- S 

motive motor unless the train is permitted to j 

remain on this spot for a protracted period. 

The other insulating pins must be placed 

iis an see Tools for Work on Models 
The transformer at the right of the wiring OR work on model railway locomo- 

diagram is connected to the outer oval with tives and equipment and for other 

only essential connections shown. When a model making and very fine work in 

whistle transformer and a circuit breaker the shop or laboratory, it is desirable 

are used, wire the layout as shown on the to have a set of what I call. “micro- 

left side, which in the diagram is connected tools” and a pin vise to hold them. The 























to the inner oval. Obviously both ovals can pin vise costs only a few cents, and the 


be wired either way. . tools may be made from bicycle spokes 
By using distant-control locomotives and or steel knitting needles. The wire is 
switches, and operating from a central con- heated red hot and bent or hammered 
U trol panel, many train movements are possi- to shape, or ground on an emery wheel. 
ble with this layout. For example, an ex- It is then retempered by being heated 
press can be run from a station on the outer red hot and plunged into water. Tools 
EN oval to a station on the inner, any locals or of this type are useful for getting into 
freights that are on the main line being side- places where ordinary tools cannot 
tracked until the express passes. Or, by conveniently reach.—R. W. 
Ww keeping switches Nos. 1 and 2 closed, trains 


can be operated continuously on each oval. 
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it is always just behind the tool 





After being cut square, the stock 
is set between centers, the lathe 
run at high speed, and the center 
of the spindle turned smooth as 
a bearing for the back rest. The 
left hand applies pressure behind 
the turning to prevent vibration 


SMOOTHLY 


Here the back rest is mounted at 
rear of the tool-post base and is 
moved with the tool rest so that 


Long, Slim Furniture 


MADE WITH AID OF 


The adjustable 
back stick fits 
in a groove in 
an upright block 
fastened to the 
lathe bed. This 
rest is placed 
near the center 
of the turning 
and is not moved 


turnings are pleasing to 
the eye, but difficult to 
make because the wood has a 
tendency to vibrate. This vi- 
bration may be checked by the 
use of an adjustable back rest 
or back stick—a piece of wood 
with a V-notch so mounted 
that it may be fastened to the 
lathe bed or on the back of the 
tool-rest holder. The latter 
type is well suited for the 
thinner turnings and has the 
advantage of always being 
nearly opposite the cutting tool. 
The spot where the back rest 
is to be applied may be turned 
by supporting the stock at the 
back with the fingers of the 
left hand to prevent the work 
from springing away from the 
tool. The notch of the back 
rest is then adjusted against 
this spot with a slight pres- 
sure. The burning produced on 
the work by the friction will 
disappear when the spindle is 
sanded. 


[os slim, well-proportioned 


By 
HOWARD R. 
HEYDORF 
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SIMPLE FIXTURES 
l ’ 
‘ Using homemade extension bed and steady \h 
) rest for a long turning. First about one 
} half the spindle is turned; then it is re- ; 
versed so the other end may be completed 
) | 
: 
For long spindles, it is well to equip the which the stock may revolve freely but not 
lathe with a square chuck. Fit the chuck with | loosely, and it is removed when the stock has 
set screws to hold the work securely. been turned down so the regular steady rest 
When the work exceeds the length of the may be used. To insure true turning, the 
lathe, a bed extension may be constructed shoes of the steady rest should be adjusted so 
; from heavy wood and the regular dead center the turning is in a perfectly straight line. 
used. Then, to prevent the turning from 
whipping, a steady rest is needed. The home- 
made one shown is of the conventional type, 
but it also has a square rest combined with 
t, the purpose of which is to prevent vibra- 
tion while the turning square is being pre- 
pared for the steady rest. The square rest is 
merely a piece of wood with a round hole in 
A a , Left, square chuck with two set screws to hold 
ie ia the stock. Above, the square rest in use. The 
i” - edges of the stock to be turned are planed off 
Pa slightly so as to give a better bearing surface 
"q rad 
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HE object of this game is to start a steel 
T vai or marble anywhere on the incline 
and let it roll, without pushing, down the 
incline and up the hill until it just touches 


the fence. It should then roll back again 
into one of the woodchuck holes to score one 
point. If, however, the ball rolls into the 
hole without first touching the fence, it 
counts nothing. Should the ball roll past the 
pivoted fence and on over the hill, it counts 








floor coverings 


New Rolling-Ball Game 


LACQUERING LINOLEUM FLOORS 


factured especially for use on linoleum. 
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“Over the Hill” 
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nothing. When the ball falls into the well on 
the far side, the player must forfeit one 
count. There are three rolls to one play, and 
ten points to the game. Any available wood 
can be used for making the box.—D.W.C. 


Tape Holds Glass for Cutting 


HEN small pieces of glass have to be cut, they may 

be prevented from slipping by placing two or three 
strips of ordinary friction (tire) tape under the glass, one 
strip being directly under the cutting line as shown. 
Another strip of tape may be stuck on the underside of 
the straightedge, and the ends of the tape bent back over 
the top. More accurate cutting may be done, especially by 
amateurs, when these precautions are taken.—J.C.M. 


[PAINTING] 


1. Wipe clean with trisodium-phosphate cleaner solution. Do not use soap 


powders. Dry one hour. 2. Brush on a brushing lacquer of the type manu- 


Dry overnight with all possible 


ventilation. 3. Give a second coat, if desired. 


This finish can be mopped freely with soap and water, which is desirable 
in kitchens to insure absolute cleanliness. The lacquer coating must, how- 
ever, be renewed at least once a year. Do not use this method on printed 


only on inlaid linoleum. 
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SCALE IN FEET 
7-50 
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K-40 





— 40'-4"————]—. CONCRETE 


Full-size dimensions in 
feet are given for con- 
venience in working 
to any desired scale 
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PULLEY SPEEDS AND SIZES 


When power is transmitted from one shaft to another by means of pulleys 
and a belt, the diameter of the driving pulley multiplied by its speed equals 
the diameter of the driven pulley multiplied by its speed. Therefore, if three 
of these factors are known, the fourth can easily be determined. 












in the head of the machine. 


Building a Coal Chute 





for a Model Railway 


O ENGINE yard of a model railway lay- 
out is quite complete without a coal chute. 


The foundation of this model is built up of 
wood blocks. The walls are cut from Bristol 
board or heavy cardboard and erected with 
small pieces of wood cemented inside the 


corners for’ strength. 
The roof is made in 
the same manner. The 
two chutes are thin 
metal, bent to shape 
and soldered. The track 
for the delivery of coal 
is 3’ to scale higher 
than the other tracks 
and runs over a con- 
crete pit inside the 
building. The building 
is painted black, and 
the roof to represent 
tar paper, while the 
foundation should be 
the color of concrete. 
Mount a flood light on 
a tall pole nearby.- 
HAROLD A. SCHUPP. 


Sawdust Blower Added to a Jig Saw 


OW-PRICED jig saws are seldom equipped with built-in sawdust blowers, 
but a good one can be assembled as at the left. Select a rubber crutch 
or chair-leg tip that will fit snugly over the pipe which incloses the spring 
Drill a hole in the rubber as shown, slightly 
smaller than the outside measurement of a piece of ola automobile fuel line 
or any available copper tubing. Bend the tube to shape and insert one end 
—_—. into the hole. Now slip the blower over the pipe head.—LECIL J. SLABACK. 


[CALCULATIONS] 





To Find Having 


Speed of Diameter of driving pulley, 


driven diameter of driven pulley, 
pulley speed of driving pulley 





Multiply diameter of driving 
pulley by its speed and divide 
by diameter of driven pulley 


Rule 








Diameter of driving pulley, 
speed of driving pulley, 
speed of driven pulley 


Diameter 
of driven 
pulley | 


Multiply diameter of driving 
































— by its speed and divide 
»y speed of driven pulley 





Speed of Diameter of driving pulley, 
driving diameter of driven pulley, 
pulley speed of driven pulley 


Multiply diameter of driven 
pulley by its speed and divide 
by diameter of driving pulley 





Diameter Diameter of driven pulley, 
of driving speed of driven pulley, 
pulley speed of driving pulley 


Multiply diameter of driven 

pulley by its speed and divide 

by speed of driving pulley. 
—E ed 
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Craftwork plaque award- 
ed to the Wood-Ridge 
(N. J.) Homeworkshop 
Club. At right, chair be- 


fore the seat is attached 








CONSTRUCTED FOR LIFETIME 
USE, THIS WALNUT SET HAS 
GRAY HAREWOOD INLAYS AND 
TAPESTRY-COVERED SEATS 
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WINNING Dining 


ADE of American walnut with gray 
harewood inlays, this attractive set of 

dining room chairs was one of the two 

projects that won the 1938 national 
craftwork award for the Wood-Ridge (N. J.) 
Homeworkshop Club (see P. S. M., Sept. '38, p. 
62). The chairs were designed and built by 
George N. Schalk. Accompanying drawings show 
the construction. 
Shape back legs on jig saw, cutting tops off 
at right angles to slanting front. Bore holes as 
indicated, 5,” deep on inside face of each leg and 
3%,” deep on front. 
Cut groove 12” deep with a router bit on un- 
deredge of top crosspiece and on top of back 
crossbar. Cut inlay grooves with router or cir- 
cular saw. Use 14” router bit for routing recess 
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SEAT FRAME BACK 
(FRONT VIEW) 


Legs are shaped on a 
jig saw. Recess in back 
panel is routed as 
shown in drawing at 
bottom of the page 
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Room Chairs. 


1/28” deep in back panel. Glue inlays in place under 
even pressure and sand smooth. Gray harewood veneer 
is used on panel; inlay strips are predominantly gray 
with thin buff-colored side stripes. Cut top crossbar 
to shape on jig saw after glue has set. 

3evel top and round corners of seat, which is made 
of 144” fir plywood. Sandpaper and stain bottom with 
walnut stain, and apply one heavy coat of shellac. 
Cut piece of uphclstery felt to size and hold in 
place with several dabs of glue. Cover with tap- 
estry (tan with blue figure) and tack on under- 
side. Trim and fold corners carefully. Dab shellac 
on tapestry edges on underside to prevent loose 
ends. 

Cut and plane parts for seat frame. Round top 
front edge of backpiece with molding cutter or on 
shaper. Blocks 2” square are used for the diagonal 
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Seat Board 
FIR PLYWOOD 
Vp THICK 





The seat is made of '/2” plywood. 
When padded and covered, it is 
fastened to the frame with wood 
screws through the corner blocks 


braces to allow sufficient room for 
two fastening screws. 

Use jointer or saw to cut taper 
on all four sides of front legs. 
Slightly round top front and side edges. The 
stopped chamfer on outside corner is cut on 
jointer by gradually lowering front table with 
a block clamped to rear table. Drill dowel 
holes %” deep. Design at bottom of legs is 
made from pieces 144" by 114" with the grain 
running vertically. Pieces are 14” and 1%” 
long, with concave molding as shown. Glue 
two 114" pieces on opposite sides of leg, plane 
flush with taper, and then glue two 1%” 
pieces on other sides. When glue has hard- 
ened, plane taper on all sides of foot. Dress 
with sharp knife, rat-tail file, and sandpaper. 
Bevel bottom edges. 

Cut rungs to full length and plane to 
width and thickness. There is a single an- 
gle on front end and double angle on back 
end of side rungs. Drill dowel holes. 

To assemble, first glue together back legs, 
lower back rung, back of seat frame, cross- 
bar, inlaid panel, and top crosspiece. Use 
four bar clamps and screw down top stretch- 
er. Glue wooden buttons in place. Next glue 
together the front legs, lower front rung, 







































and front of seat frame. Then glue front and 
back together, checking seat-frame angles. 
Glue and screw corner blocks in place. 

Note that besides being held with casein 
glue, every dowel is locked in place by means 
of a 5/32” dowel glued transversely through 
the main dowels. These locking dowels are 
sunk below the surface, wedged in place by 
1,” brads, and covered with walnut-colored 
plastic composition wood. 

Sand the chairs thoroughly. The finish is 
natural and without filler. Three coats of 
white shellac, well rubbed between coats, 
give a lighter colored finish than would be 
obtained with filler, and this method sim- 
plifies refinishing when necessary. After 
rubbing down the third coat with steel wool, 
use a good grade of furniture wax for a 
semipolish. Thin the first two coats of shel- 
lac with alcohol. 





Guild Renews Offer of Free Manual to New Clubs 


SS SSS SSS SSS SSS SSF SS SSS 888888825 


National Homeworkshop Guild 
347 Fourth Avenue, New York 


I want to start a home workshop club. 
Please send me full information in the large 
(legal size), self-addressed, stamped enve- 
lope I am inclosing. 

NAME 


ADDRESS 


CITY ‘ STATE 
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O YOU know five or six persons who are in- 

terested in the home workshop hobby? 
If so, you have the nucleus for starting a 
successful home workshop club in your 
neighborhood. The National Homeworkshop 
Guild will be glad to send you a free bulle- 
tin telling how to get the club under way. 
After you apply for a charter, you will re- 
ceive a copy of the “Manual for Home Work- 
shop Clubs,’ crammed with helpful ideas 
(see P. S. M., Oct. ’38, p. 189). 
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Guild Clubs 











“ so oat HM <a LL 
~~, Spread Cratrwork Hobby 


Among Boys 





GROWTH OF THE GUILD 
SHOWN BY CHART 
The curve representing the 
growth of the Guild mounts 
each year as more craftsmen 
hear about the idea through 
Popular Science Monthly. 
Figures at the left stand for 
the number of active clubs 
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THREE HUNDRED HOME WORKSHOP CLUBS 


CELEBRATE Guild’s bn ad 


THE 


Fifth Birthday 


eX 
| Zar Na ofl 
LITTLE more than five years ago, POPULAR SCIENCE Ai iy (Vy SS 
MONTHLY was asked by a group of enthusiastic 
amateur craftsmen in Rockford, IIll., to serve as 
the official magazine for a national organization 
they wished to start. It was to be a “mutual benefit associ- 
tion for those who follow any type of handicraft hobby.” 
o, in the December, 1933, issue, an article appeared announc- 
ng the formation of the National Homeworkshop Guild 
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and inviting craftsmen to organize clubs. 

There was then just one club in the Guild 

the original Rockford Homecraft Club. 
Within a few months, similar clubs were 
springing up in many parts of the country as 
more and more craftsmen read about the 
movement. Today there are 300 clubs in 
forty-four states, the District of Columbia, 
Canada, and the Philippine Islands. 

During the early formative stage of the 
Guild a group of distinguished men served 
on the Advisory Council. Among them were 
the late Frank A. Vanderlip, New York 
banker and publicist; Professor Collins P. 
Bliss, then dean of the College of Engineer- 
ing, New York University; Dr. Hugh 5S. 
Cumming, former’ surgeon-general, U.S. 
Public Health Service; Harvey Wiley Cor- 
bett, New York architect; Dr. Clyde A. Bow- 
man, dean of the School of Industrial Educa- 
tion, Stout Institute, Menomonie, Wisc.; and 
Dr. Francis G. Pease, astronomer, Mt. Wil- 
son Observatory, Pasadena, Calif. 

Outstanding among the many achieve- 
ments of the Guild was its great national 
craftwork exhibition held at Chicago in 1935. 
That exhibition helped make the country 
realize how important the home workshop 
movement had become. Another milestone 
was passed in 1936 when headquarters were 
moved from Rockford to New York and 
national dues, which had been nominal from 
the start, were abolished. All services are 
now given without any charge, and the Guild 
is practically in a class by itself among great 
national organizations because it asks no 
financial support from its members. It is com- 
pletely noncommercial and has no purpose 
except to promote interest in the hobby. 

Many clubs will hold special meetings and 








dinners in November to celebrate the Guild’s 
birthday. Where several groups are located 
in or near the same city or town, the mem- 
bers plan to combine their efforts and spon- 
sor a big get-together. These affairs will be 
the greatest mass tribute ever paid to the 
Guild and to the hobby at large. 

At present many of the clubs are busy 
completing their Christmas projects. The 
Helena (Ark.) Homeworkshop Guild pre- 
sented the local chamber of commerce with 
a list of members who would repair toys col- 
lected by the Boy Scouts. All recent meet- 
ings of the Niles (Calif.) Homeworkshop 
Club have been devoted to making presents 
for poor children. 

A 12” planer has been added to the equip- 
ment of the Staley Handicraft Club, Decatur, 
Ill., which has just moved into its new club- 
room. The club also owns two jig saws, a 
band saw, circular saw, joiner, lathe, and 
drill press. Four of the members built boats 
last summer. 

































Above, kitchen table 
and chairs built by 
Charles Welsh, of the 
Staley Club. Left, 
some of the members 
in the new clubroom 
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Members of the Or- 
ange (N. J.) Home- 
craftmen Club proved 
the value of codpera- 
tion when they took a 
canoe abandoned by 
one member and re- 
paired it so it can be 
used again ... The 
Fall River (Mass.) 
Homeworkshop Club 
held a clam boil at the 
summer home of Allen 
Shoesmith and a beach 
party at Horseneck 
Beach ... The LeRoy 
(N. Y.) Homeworkshop 
Club held its annual 
outing at Silver Lake. 
tichard Kellogg was 
in charge. 

Secretary Edward H. L. Schaefer of the 
Sohio Homeworkshop Club, Cleveland, Ohio, 
reports that many of the members have pur- 
chased new equipment since the club was 
organized. Edwin H. Drake demonstrated 
how to make inlay pictures recently. William 
C. Brown has completed a pair of maple and 





Model of a garage made by George Hermann, two _ table 
president of the Mount Vernon (N.Y.) club 


walnut turned lamps, 
Adrian Roberts is 
constructing a com- 
bination hat and 
shoe cabinet, and 
Mr. Schaefer is 
building a model of 
a Great Lakes 
freighter. 

From Bais Cen- 
tral, Philippine Is- 
lands, comes news 
that the Central 
Homeworkshop Club 
exhibited the fol- 
lowing in the Tan- 
jay Charity Fair 
and won first prize: 


lamps 
made by R. F. de 
Altonaga; sewing 


cabinet, S. Grapa and A. Cusio; hat rack, N. 
Mueda; two cribbage boards, R. Alonso; cen- 
ter table, R. de Altonaga and S. Grapa. The 
club also donated several hundred American 
and Philippine flags and small wooden crosses 
to the municipalities of Bais and Tanjay for 
the decoration of cemeteries on Memorial Day. 


How It All Started 


A MESSAGE FROM LE VERN T. RYDER 
First President of the Homeworkshop Guild 


IVE long years! Yes, they do appear 
ae when looking ahead at them, but 
how swiftly they pass and how many 
things can happen! 

Five years ago we were discussing the 
possibilities of starting a national guild of 
home workshop fans. We had a very suc- 
cessful club in Rockford, Ill., and many 
letters were being received from persons 
who wanted to start similar clubs. My 
good friend E. Raymond De Long and I 
finally persuaded some of the men to join 
us and incorporate the National Home- 
workshop Guild. 

AsI look back at those first few months, 
I wonder if we would have gone ahead 
with so much enthusiasm had we known 
the immense amount of work that was 
ahead of us. With the announcement in 
our official magazine, POPULAR SCIENCE 
MONTHLY, came a deluge of letters, tele- 
grams, and phone calls. We rushed to 
print more “first reply” letters. Still the 
inquiries came. Clubs and more clubs 
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were being formed. 
We at the home 
office in Rockford 
were spending all of 
our spare time and 
more answering cor- 
respondence, mak- 
ing out’ charters, 
and signing mem- 
bership cards. Fi- 
nally we turned over 
the entire task of 
sponsoring the Guild to POPULAR SCIENCE 
MONTHLY, which so ably carries it on. 

The National Homeworkshop Guild has 
done, and will continue to do, more good 
than anyone can realize. As first presi- 
dent of the Guild, I want to express my 
thanks to the officers, directors, counsel, 
attorney, honorary advisory committee, 
Raymond J. Brown, editor of POPULAR 
SCIENCE MONTHLY, and all others who 
have given so freely of their time to pro- 
mote our guild of home craftsmen. 
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Small nails and screws 
are easily scooped up 
and slid into jars with 
the aid of a tin tray 


Cover Conceals Bathroom 


MANY amateur craftsmen keep their fin- 
ishing nails, small bolts and nuts, washers, 
screws, and other hardware in glass jars. 
When this is done, it pays to make a double- 
end tin sorting tray or scoop as shown. The 
contents of a jar can be emptied into the 
tray, the desired items picked out, and the 
remainder poured back from the small end 
of the scoop. The wide end may be used in 
gathering up any of the stock scattered over 
the bench. The tray also serves as a minia- 
ture dustpan for cleaning up around the vise, 
drill press, or grinder.—C. W. HOUGH. 


Manicure Tools for Model Making 


TOOLS from old manicure sets make excel- 
lent implements for model making. Cuticle 
“pushers” can be sharpened for use as cut- 
ters, and nail files become wood files.—L.T. 


Cleanser 





A DECORATIVE cover to hide an 
unsightly cleaning-powder con- 
tainer in the bathroom may be 
made from a coffee can. Dis- 
card the top of the coffee can, 
punch a hole in the center of 
the bottom, and fasten on a 


sign may be applied, if desired. 
Paint stores usually carry a va- 
riety of transfers or decalco- 
manias. These merely require 
to be soaked in water, placed in 
position, and the top layer of 
paper slid off to reveal the de- 















small drawer knob. Paint the’ sign, which 
can to match the color of the 
































firmly to the surface of the can. 


remains attached 




















bathroom. When the paint is No shellac or varnish is neces- 
dry, an appropriate transfer de- sary.—E. RUSSELL OSBORN, 
te a cre en et ee ae ee et ~T 
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MF SMALL FOUNDRY 


for casting the softer metals 

















re" OUNDRY equipment for 
a, Casting aluminum, brass, 
and various soft alloys in the small 
shop or home workshop can be made 
for a comparatively small outlay as shown 
in the illustrations on this and the follow- 
ing page. 

The molding bench (Fig. 1 on the next 
page) has a sand-box consisting of special 
waterproof plywood ends and a curved 
heet of galvanized iron. The plywood is of 
the so-called “superhardboard” variety, but 
if no material of this type is available 
locally, solid wood ends faced with galvan- 
ized iron on the inside may be used. 

Flasks can be constructed either of wood 
or sections of large iron pipe (Fig. 2). Two 
pins are set into the iron flask to insure 
lignment, while steel brackets serve this 
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How the furnace is made. 
Left, lifting the crucible, 
which heats a glowing red 
in less than five minutes 
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The crucible tongs. 
Left, the furnace 
cover is made from 
an old brake drum 
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Fig.2 


purpose on a wooden flask. Note the grooves 
on the inside faces of the wooden flask to 
prevent sand from falling out. 

Tongs for lifting the crucible out of the 
furnace are shown in Fig. 3. They are used 
as illustrated at the beginning of the article. 
The furnace itself, Fig. 4, is made from a 
small oil drum and a discarded vacuum- 
cleaner motor and fan. The head of the 
drum is cut out with a chisel, which is not 
an especially tedious job. The motor is con- 
nected with pipe fittings, and the drum thick- 
ly lined with fire clay over fire bricks set 
radially as indicated. 

Note that the flue from the blower comes 
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Drawings of the molding bench with principal dimensions; sketch 
of the bench; a photo of it in use; and, left, two molding flasks 


into the chamber at an angle, causing the 
flame to whirl around the crucible. Four 
small fire-clay bosses are made in the bottom 
of the chamber to permit heat to flow under- 
neath the crucible. The lid is simply a brake 
drum packed with fire clay, which is held 
in place by nails inserted in the rim. The 
opening of the drum is formed by a slightly 
tapered sheet-metal cone, and the melting 
chamber in the drum is formed with the aid 
of a sheet-metal wall. 

The original equipment, built by Lester 
Hall, of Pasadena, Calif., has produced a 
number of clean-cut castings, and is adapted 
to a large range of work.—-HI SIBLEY. 
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The toppiece is drilled with a No. 42 drill and 
counterbored with No. 22 to within '/4” of the bot- 
tom. Drill the bottom piece No. 49 and tap 2-56 


F YOUR lathe has no tailstock scale, a conven- 
ient one that is capable of great precision for 
fine drilling can be made as shown from a 4” 
by 1” rectangular duralumin or brass bar. The 
two pieces are drilled, counterbored, and tapped 
while still rectangular; then clamped together 
on an arbor and turned to 1.990” in diameter. 
The tailstock screw on a typical 9” lathe has 
ten threads to the inch, so the periphery is scribed 
into 100 divisions, with lines of appropriate 
lengths for the tens, fives, and units marks. If a 
dividing head is available, such as that described 
in a previous article (P.S.M., Oct. ’37, p. 96) this 
is a Simple matter; otherwise wrap a flexible steel 
tape scale around the circle and mark every 5/16”. 
This will give twenty divisions around the circle. 
Use 1/16” or 3/32” steel stamps to mark the 
tens, and fill all numerals and scribed marks with 
black crayon. The scale should face to the left, 
and the numbers increase from:0 to 9 as the top of 
the wheel turns away. Clamp the two halves of 
the finished scale just ahead of the tailstock 





DECEMBER, 1938 


Micrometer Scale 


ADDED TO LATHE TAILSTOCK 


D 








wheel, after putting a small bevel on the 
inner side of the 13/16” hole. 

The nut at the rear of the tailstock 
body is drilled and tapped to take a 4” 
4-36 machine screw, which holds a short 
wire index pointer. One revolution of the 
wheel corresponds to 0.100” travel, and 
each division on the machine-divided cir- 
cle is 0.001”.—G. F. LAMPKIN, 


Auto Valves Make Fine-Looking Tools 
URABLE, nonrusting screw _ drivers, 
small socket wrenches, and a variety of 
other special tools may be made from dis- 
carded chrome-steel automobile valves, which 
are obtainable for little or nothing at junk 
yards and garages. 

Two generally useful sizes for making the 
screw drivers are with %” and 1,” faces. 
Both sizes, of course, require turning down on 
a lathe, and the faces must be ground. In 
making small socket wrenches, it is necessary 
to use high-speed drills for drilling the center 
holes because the material is very hard. 
Knurling, as shown in the accompanying il- 
lustration, will further improve the appear- 
ance of the tools.—F. R. GONSETT. 




































Universal Tilting 


Shop Stand 
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scre 
allo 

N EXTREMELY A tl 

Ave shop stand, bott 
which can be tilted = heac 
and swiveled toany angle, F ] This 
can be made from a few OV ing 
pipe fittings. ae ae . TI 
Screw short lengths of a drop 
pipe into the ends of two Te aes plat 
1” pipe tees and cut the = over 
pipes off flush with the and 
ends of the tees. Cut The stand is useful for soldering and it the » 
away the central part of can be used as a base for a drill-press secre 
the 1” tees so that 4” vise. Left, how the parts are assembled are 
tees can be slipped into the 
the larger tees as shown. tight against the inside coupling. the 
To form a bearing for Let the coupling on the other end 
the 1%” tees, screw a overhang the pipe, drill a_ hole 
short pipe, with a narrow through the coupling, and insert 
piece of coupling on it, a rod for a handle. If the stand 








into each end of the 14” is to be used for heavy work, weld 
tees. If necessary, file a nut to the coupling as shown so 
down the outside of the couplings so they will the stand can be tightened with a wrench 
turn freely in the 1” pipes in the large tees. instead of the crossbars. 

Lock the pipes in the 144” tees with pins or Fasten a 4%” pipe union in the branch of 
machine screws. Slip large washers over the’ one of the 1” tees so the top of the stand can 
outer ends of the 12” pipes and screw sections be swiveled, and screw short nipples and 
of couplings up against these. At one end of floor flanges on the top of the union and the 
the tees, screw the coupling and washer up __ branch of the other 1” tee.—MERLE TERRILL. 
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Bearings for the '/2” tees are formed from short pieces of pipe 
and narrow pieces of coupling. Right, stand with drill vise 
206 
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phpesing frequently have to be cut off to a certain 
length. This can be done quickly without injuring 
the threads by holding them in the device illustrated. 

Two plates, perforated for screws of various sizes, 
are held together with machine screws. The flat heads 
of these screws are countersunk into the upper plate 
deep enough so the screws will just turn freely when 
nuts are tightened against the heads as shown. The 
screws fit in threaded holes in the lower plate, thus 
allowing the plates to be spaced any distance apart. 


A third plate is fastened to the 
bottom plate and slips over the 
heads of the screws to be cut off. 
This is to keep them from fall- 
ing out. 

The screws to be cut off are 
dropped into the holes in the two 
plates; the third plate is slipped 
over their heads and tightened, 
and the top plate is adjusted to 
the proper height by turning the 
screws in the corners. The screws 
are then filed down level with 
the top plate, as demonstrated in 
the photo below. 


When the screws are locked in the jig, it does not 
take long to file them off level with the top plate 


Metal-Cutting Teeth Filed 
in Back Edge of Handsaw 


IN REPAIR work about the house, a nail, 
steel plate, or bar is sometimes encountered 
where it must be cut. If no hack saw is 
available, it is possible to file small teeth 
for a short distance along the back edge of 
an ordinary handsaw. This will not harm 
the saw, and the extra teeth will serve for 
an occasional job almost as well as a regular 
metal-cutting saw, provided the metal to be 
‘ut is not too hard.—JACK L. ROGERS. 
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Jig for Cutting Screws to a Uniform Length 
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At top, inserting the four machine screws that 
hold the main plates together. Above, how the 
third plate closes over the heads of the screws 


How to Make a Tap Cut 


Larger or Smaller 


A HOLE that has been tapped slightly 
undersize may be enlarged with the same 
tap if a piece of cloth or waste is wrapped 
around the tap and the hole rethreaded. The 
same method is sometimes used by machin- 
ists to free tapped holes in which screws fit 
too snugly. 

When necessary, a tap may be reduced 
from 0.0005” to 0.001” by immersing it in a 
solution of one part nitric acid and one part 
water for from one 
to two minutes. Best 
results are obtained if 
both the tap and the 
solution are moderate- 
ly warm. Use care to 
prevent burns’ from 4h -& 
the acid, and neutral- / <A i 
ize the tap immediate- , y 
ly by washing in am- 
monia or water. Acid / 
may also be used to ~ > 
loosen a tap that has 
broken off in the hole 
so it may be removed. 
—PETER F’.. ROSSMANN. 





lf cloth or waste is 
wrapped around a tap, 
it will rethread a hole 
so it is slightly larger 
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By 
RAYMOND B. WAILES 


HE ancients probably never wrapped 

their groceries in papyrus—paper made 

from marsh reeds instead of wood. 

There wasn’t enough of it. They had no 
axle grease but “hog lard’ for their war- 
riors’ chariots. Their pottery was colored 
with pigments of very few hues. 

Today we have almost unlimited quanti- 
ties of cheap paper; greases and oils of a 
thousand grades; and brilliant, prismatic- 
tinted pigments and paints that actually vie 
with the rainbow in variety and radiance. 
And there was nothing even to compare with 
modern plastics among the trinkets that ear- 
ly craftsmen fashioned out of metal and clay. 

Have you ever wondered how these newer 
things are made? Even with the simplest of 
equipment, in your home laboratory, you can 
try your own hand at manufacturing them. 
Your test tubes and flasks will yield materials 











Table-Top Factories 


MAKING PAPER 
FROM WOOD 


The process by which wood 
is transformed into paper 
can be demonstrated easily. 
Particles scraped from a 
piece of white pine, as il- 
lustrated above, are treated 
chemically, bleached, and 
washed. Photo at left shows 
the final step, in which 
the pulp is poured out onto 
a wire screen for drying 


that were utterly beyond the power of the 
wisest men of earlier times to produce. 

How to transform wood into paper, for 
example, would have baffled the ancient papy- 
rus makers. But you can do it easily. A 
piece of white pine will serve nicely for the 
raw material. Convert it into fine particles 
by rubbing it with a rasp. Sift the raspings 
with ordinary window screen, discarding the 
fragments that are too large to pass through 
the mesh. Collect about a teacupful of the 
sifted particles. This operation corresponds 
to the one called “breaking” or “beating”’ in 
modern paper making. 

Now boil the raspings for ten to fifteen 
minutes in a solution made by dissolving 
about twenty grams of sodium hydroxide, or 
ordinary lye, in 100 cubic centimeters of 
water. (For this and other measurements, it 
may be helpful to recall that a teaspoon 


eIN YOUR OWN LABORATORY YOU CAN SHOW HOW 


208 






POPULAR SCIENCE 











fe 


holds 
chem 
mete: 
of ar 
cubic 
tract: 
stanc 
bers. 
liquic 
batcl 
extra 
callec 
To 
inat 
cylin 
Wasl 
canta 
off tl 
fresh 
settle 
off tl 
more 
ready 
Sir 
will 
agen 
form 
doors 
wood 
or fi 
wate 
of p 
halfv 
and | 
throt 
make 
riatic 
from 
holdi 
gana 
the o 
The 
vious 
gene 
a sin 


ame aefs = <b Sean «ct _7F 


PAF 


JEC. 




















for Home 


holds about five grams of most powdered 
chemicals, or three and a half cubic centi- 
meters of a solution; and that the capacity 
of an ordinary drinking glass is about 240 
cubic centimeters.) The caustic solution ex- 
tracts gums, resins, and other soluble sub- 
stances, leaving the cellulose of the wood fi- 
bers. Pour off and discard the brown-stained 
liquid, and repeat the boiling with a fresh 
batch of the sodium hydroxide solution. This 
extracting process corresponds to the one 
called “digestion” in a modern paper mill. 
To remove the caustic, let the pulp settle 
in a tall, slim vessel of water, such as a large 
cylindrical graduate. 
Wash the pulp by de- 
cantation—that is, pour 
off the top water; add 
fresh water; let the pulp 
settle again; and pour 
off the top water once 
more. The pulp is now 
ready for bleaching. 
Since chlorine gas 
will be the bleaching 
agent, you should per- 
form this operation out- 
doors. Put the washed 
wood pulp in a beaker 
or flask, add enough 
water so that the layer 
f pulp comes about 
halfway to the surface, 
and let the gas bubble 
through it. You can 
make the chlorine by allowing mu- 
riatic acid (hydrochloric acid) to drip 
from a stopcock funnel into a flask 
holding crystals of potassium perman- 
ganate, piping out the gas through 
the other hole in the two-hole stopper. 
The set-up is the same that has pre- 
viously been described in this series for 
generating gases of many kinds. For 
a single bleaching “run” or operation, 


COLORS FROM THE TEST TUBE 


You can produce brilliant pigments by 
the same methods that are followed in 
paint and dye factories. At the right, 
homemade coloring materials are being 
filtered out. Note the handy filtering 
rack in which dowel rods support the 
funnels and the beakers rest on a glass 
hand plate of the type used on doors 










Chemists 


use from fifteen to twenty grams of potas- 
sium permanganate and about fifty cubic 
centimeters of the acid. This proportion uses 
the permanganate, the more expensive chem- 
ical of the two, to the best advantage. 

This completes the first cycle of treatment, 
but the pulp will not yet be nearly as white 
as a paper maker would desire. The whole 
round of operations, therefore, should be re- 
peated three or four times in the same order 

“digesting” the pulp with hot caustic, 
washing it by decantation, and bleaching it 
with chlorine. Finally the bleached pulp 
should be thoroughly washed with water, 
poured out in a thin film 
upon a piece of wire 
screen, and allowed to 
dry. 

Your product is a 
sheet of genuine paper, 


PAPER, PAINTS, PLASTICS, AND LUBRICANTS ARE MADE ® 
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the ‘‘bibulous” type of which blotters and 
filters are made. It should have a permanent 
place among the exhibits in your home lab- 
oratory, along with the relics of other ex- 
periments that serve as milestones in the 
progress of your hobby. 

In commercial paper making, the pulp is 
screened off in just the same way. By addi- 
tional steps such as sizing, filling, and calen- 
dering, the paper is adapted for writing pur- 
poses. 

Would you like to enrich your chemical 
museum with painted samples of wood, tint- 
ed with colorful pigments that you have 
made for yourself? Though many pigments 
come directly from the earth, some of the 
brightest hues originated in the test tube. 
You will find a number of them surprisingly 
easy to prepare. Where the strength of a so- 
lution is not otherwise specified in the follow- 
ing recipes, use ten grams or so of the chem- 
ical, dissolved in about 150 cubic centimeters 
of water. 
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A GIFT OF MODERN CHEMISTRY 


In plastics, man has created new sub- 
stances that were unknown in the past. 
With simple equipment and materials you 
can repeat a historic chemical feat— 
preparing and molding synthetic resin 


A\ 
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Distilling a mixture 
of ethylene glycol 
and phthalic acid 
anhydride to produce 
a synthetic resin 


At the left, the plas- 
tic is being poured 
into molds. The oven 
in the background is 
used in "curing" it 





To make chrome yellow, mix potassium di- 
chromate solution with a solution of lead ace- 
tate or of lead nitrate. Filter off the yellow 
precipitate. Wash the precipitate well with 
water while it is still upon the filter paper, 
and then dry it. The product is lead chro- 
mate, popularly called chrome yellow in com- 
mercial usage. 

A lighter tint may be obtained by dissolv- 
ing some sodium sulphate in the potassium 
dichromate solution, before use. Then, when 
the solution of the lead salt is added, white 
lead sulphate is formed along with the yellow 
lead chromate. Filter out the mixed pigment 
and wash and dry it as before. 

Chrome orange or chrome red may be pre- 
pared by boiling pure chrome yellow (lead 
chromate) in a weak solution of an alkali 
say, sodium hydroxide or calcium hydroxide. 
A basic form of lead chromate, with a red- 
dish hue, is the result. Filter out, wash, and 
dry it. 

For Prussian blue, add a solution of potas- 
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sium ferrocyanide to a solution of ferric 
chloride or of ferric nitrate. This immedi- 
ately yields the blue pigment as a precipi- 
tate. Or, pour a weakly acidified solution of 
ferrous sulphate into a solution of potassium 
ferrocyanide or of sodium ferrocyanide. Fil- 
ter off the whitish precipitate of ferrous fer- 
rocyanide, and stir it in a beaker of fresh 
water with about two grams of bleaching 
powder. Then add hydrochloric acid and boil. 
This converts the precipitate to ferric ferro- 
cyanide, or Prussian blue. Whichever meth- 
od of preparation you use, the final proce- 
dure of filtering out, washing, and drying is 
followed. 

Cobalt blue will be formed if you make a 
paste of aluminum oxide with a weak (faint- 
pink) solution of cobalt chloride or cobalt 
nitrate, and heat the mixture to a high tem- 
perature. A Bunsen or Meker burner, rather 
than an alcohol lamp, must be used. The 
longer and more intense the heating, the 
deeper will be the shade of blue that you ob- 
tain. Cobalt aluminate is the chemical name 
of the pigment. 

Brunswick green can be made by mixing, 
dry, about twelve parts of chrome yellow and 
one part of Prussian blue. 

To make white lead, dissolve twenty grams 
of lead acetate in 150 cubic centimeters of 
water. Add fifteen grams of litharge (lead 
monoxide), and boil the solution. It now con- 
tains a soluble, basic form of lead acetate. 
Filter out and discard any undissolved mate- 
rial. Then bubble carbon dioxide gas through 
the filtered liquid. You will obtain a precipi- 
tate of basic lead carbonate, or white lead, 
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which should be filtered out, washed, and 
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GREASE FROM COMMON LUBRICATING OIL 


Motor oil is transformed into stiff cup grease by 
heating it with aluminum stearate powder and allow- 
ing it to cool slowly. The resulting grease is so 
stiff that a weight placed in it remains suspended on 
top, as shown above. Lubricants of the type known 
as “aluminum-soap greases" are made in this manner 





dried. Carbon dioxide gas for this experi- 
ment can be generated in any standard way, 
such as by the action of hydrochloric acid, 
diluted with four times its volume of water, 
upon marble chips or baking soda. 

Everyday paints are made from pigments 
like these by grinding the coloring materials 
with various oils, thinners, driers, and gums. 
From any one of the pigments just described, 
you can make your own paint. First, grind 
the pigment with a little linseed oil to form a 
paste. Add a pinch or so of manganese bo- 
rate powder. Grind the mixture again, and 
then thin it to the desired consistency with 
turpentine. Apply your paint to a small 
panel of wood and allow it to dry for several 
days. 

Even the manganese borate that this recipe 
calls for may be prepared in your own lab- 
oratory. Add a filtered solution of borax to 
a solution of manganese chloride or of man- 
ganese nitrate. The resulting grayish-pink 
precipitate of manganese borate is washed 
and dried for use. 

As if by magic, you can change ordinary 
motor oil into stiff cup grease. All you need 
do is to heat about ninety grams of the oil, 
or a little less than half a tumblerful, with 
ten grams of aluminum stearate powder. Stir 
the mass until it becomes clear. Then let it 
cool slowly without further stirring. It will 
form a thick, transparent grease. You can 
demonstrate its stiffness by placing a heavy 
weight in it. The weight remains suspended, 
instead of dropping to the bottom. Lubri- 
cants of the type (Continued on page 248) 



















































Your Eyes Really See 
a Topsy-Turvy World 


T’S easy to prove that your eyes, 
I itke a camera, give upside-down 
images. Make a pinhole in a card, 
and look toward a bright light 
through the pinhole. Meanwhile, 
maneuver a pin, head up, close to the 
eye and against the beam of light 
from the pinhole. You will see the 
pin upside down. A simple right-side- 
up shadow of the pin is formed, and 
the brain inverts this, just as it in- 
verts the upside-down images nor- 
mally formed by the lens of the eye 
on the retina wall. 





Easy lests 


A HALF DOZEN NOVEL STUNTS 
THAT ARE FUN TO PERFORM 


DIRECTION 
—~——— OF WIND ——— 





How Ice Boats Outspeed Wind 


O SHOW how ice boats can sail faster than the 
Ta that propels them, cut a cardboard or 
wooden triangle and press a pencil against it as 
shown. Forced sideward, the triangle moves much 
faster than the pencil does. The miniature ice boat 
in the picture shows how the same thing happens 
to a real ice boat when the wind strikes the sail at 

the proper angle to give the greatest possible 
efficiency in sailing. 


This Tray Stays in Balance 
in Spite of Added Weight 


ALANCE a tray of water on the edge of a 
long block of wood, as shown in the upper 
view at left. Float a small pan containing a 
weight in the water. Push the floating pan to 
any part of the tray, and you will find the bal- 
ance undisturbed. You can even push down upon 
the weighted pan, so long as it does not touch 
bottom, without tipping over the tray. Remove 
the pan and place the same weight directly in 
the water, however, and the tray immediately 
upsets, as shown in the lower view. The explana- 
tion of this seeming paradox is that just enough 
of the water displaced by the loaded pan is 
shifted to the opposite side of the tray to restore 
the balance. But the 
Float « weighted pon on weight cannot displace 
a balanced tray of water enough of the water to 
anditwon'tupsetthetray, 40 this when it is 
but the weight alone will dropped in alone. 






POPULAR SCIENCE 












Pr 


See 


OR 

thin 
plied i 
Let sl 
throug 
T, oe 
paper 
parent 
the im 
If the 
operat 
nating 
is the 
ing on 
times 
fact tI 
ordina 
a lam] 
self an 
of the 
vision. 


































Prove Scientific Laws 


Seeing Things After They’re Gone 


OR a fraction of a second, you continue to see a 

thing after it is gone. This optical phenomenon, ap- 
plied in motion pictures, is called ‘persistence of vision.”’ 
Let sunlight, or light from an electric bulb, shine 
through a hole of some pronounced shape, say a letter 
T, in a sheet of paper. Wave a small roll of white 
paper behind the aperture. You will see a bright T ap- 
parently suspended in mid-air, because the eye retains 
the image of the illuminated wand in every position. 
If the image is streaky, it indicates that the lamp is 
yperating on alter- 
nating current and 
is therefore flicker- 
ing on and off many 
times a second. The 
fact that you cannot 
ordinarily see such 
1 lamp flicker is it- 
elf another example 
f the persistence of 
vision. 








Simple Apparatus Explains 
Mysterious Heat Paradox 


Levene a drop of water on a moderately 
heated sheet of smooth metal, and it 
will boil away much faster than on a red- 
hot sheet. At moderate heat, the drop 
spreads in a thin layer and quickly vapor- 
izes. On the red-hot plate, the drop re- 
tains its shape, cushioned by a layer of 
steam that allows only a small area to 
touch the glowing metal. 











Bending Celluloid Sheet 


Reduces Reflections 


OUNT a clear, smooth sheet of celluloid 
MV or other transparent material in a card- 
board frame, and bend it as shown. You will 
find a curve at which the material seems to 

flect no light, and is therefore invisible. 
Light from the sky or from surrounding ob- 
cts is reflected at such an angle that it 
isses your eye. The same principle is ap- 
plied in shop windows of “invisible glass” 
P.S.M., Nov., ’35, p. 40). 
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Enabling slides to be shifted accurately under the lens, 
the easily built mechanical stage illustrated here aids 
in studying minute specimens like the bacteria in circle 


HOMEMADE 


Mechanical Stage 


ADDS PRECISION TO YOUR 
MICROSCOPE 


ALF the fun of amateur microscopy 
4 is making accessories to help you in 

the hobby. And of all the things that 
you can construct, few are more fascinating 
or more useful than a mechanical stage. 
Such a stage is a mechanized slide holder 
mounted on the regular stage of the micro- 
scope. By means of micrometer screws or 
similar controls, the slide can be moved to 
the right or left, and forward or back, with 
great precision. By properly combining the 
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two directions of motion, any 
point on the slide can be 
brought accurately beneath 
the lens. The ability to move 
the slide very small distances 
without jerking the object or 
losing it entirely makes a 
mechanical stage highly useful in observing 
small details, such as the structure of dia- 
toms, at considerable magnifications. Such 
a stage is almost a necessity for serious 
photomicrography. Slides and the specimens 
they contain are less likely to be damaged 
when handled mechanically than when moved 
about beneath spring clips with the fingers. 

Although a professional-type mechanical 
stage costs somewhere in the neighborhood 
of twenty-five dollars, and all such stages 
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Complete assembly and separate parts required for the stage. 
Threaded rods with knurled knobs operate 


the slide carrier 





The nine brass buttons required can 
be sliced from a brass rod that has 
been properly drilled, as illustrated 
above. The picture at left shows how 
the micrometer units are assembled 





look, at first glance, like highly complicated 
devices, it is not a difficult or costly matter 
for the amateur microscopist to make one 
and fit it to his instrument. The cost for 
materials will be considerably less than one 
dollar in most cases, and the tools required are 
those usually found in the home or small shop. 
The construction can all be done by hand. 
There are various kinds of mechanical 
stages in use. Those employing racks and 
pinions for controlling the movements of the 
slide seem to be most popular with manu- 
facturers; but for the sake of simplicity and 
ease of construction, the stage to be de- 
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scribed uses two threaded rods operated by 
knurled knobs, for shifting the position of 
the slide carrier. The illustrations show the 
stage attached to one particular make of 
amateur microscope. It can, of course, be 
adapted to fit any other kind of microscope, 
merely by changing the design of the mount- 
ing bracket. 

The stage is made entirely of brass, with 
the exception of the solder used to hold it 
together. You will need some sheet brass, 
about 3/64” thick, for the slide carrier and 
mounting arm; about 16” of 3/16” brass rod, 
of which about 8” is to be threaded (standard 
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Top view of the two micrometer-screw units before being joined together to form the completed stage 


3/16" by 32 brass bolts will do, if you can 
get one 5” and another 3'.” long); about 
three inches of brass rod measuring 9/16” or 
thereabouts in diameter, and a half dozen 
brass nuts to fit the threaded rods or bolts. 

The two micrometer-screw units, an up- 
per one for controlling right-and-left move- 
ment across the microscope stage, and a low- 
er unit for controlling movement in direc- 
tions at right angles to the first, consist 
each of a length of the 3/16” rod, a slightly 
longer threaded rod, and four or five brass 
disks or buttons, arranged as shown. Each 
threaded rod is equipped with a knurled 
knob, which can be a small radio knob, a 
large binding-post nut, or similar knob; and 
with three nuts to prevent the rod from shift- 
ing endwise. 

Since you probably will have trouble lo- 
cating bolts of sufficient threaded length, 
you had better figure on threading some of 
the brass rod yourself. You can obtain a 
3/16" by 32 die for a dime, and a suitable 
holder or stock for a like amount. You will 
need also a tap of similar size, for thread- 
ing holes in the brass buttons. It will cost 
the same as the die, and can be mounted in 
the chuck of a hand drill or drill press if no 
regular tap wrench is available. (When us- 
ing a tap in a drill press, turn it by hand, 
and not by power.) 

First, for the upper or crosswise microm- 
eter unit: Cut a 4%” length of the 3/16” 
rod, and thread it for about 4%”. Cut an- 
other piece of rod 4%” long, but do not 
thread it. Next make the brass buttons. You 
will need nine of these in all, four for the 
crosswise micrometer unit, and five for the 
other unit. To make the buttons, square one 
end of the large (9/16”) brass rod, and drill 
two holes lengthwise in it, diametrically op- 
posite each other, and each centered half- 
way between the center and circumference 
of the rod end. For one hole, use a drill bit 
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slightly smaller than the 3/16” rod. For the 
other, use a No. 20 bit, wiich is the right size 
for threading with the 3/16” by 32 tap. With 
a hack saw, slice nine sections 4” long from 
the rod. Each section becomes a button % 
thick and 9/16” in diameter, with two holes 
in it. Smooth the buttons with a file. 


“go to the upper micrometer unit, 
two of the buttons serve as end pieces 
to hold the two sections of rod parallel. With 
a No. 11 drill bit, bore out the smaller holes 
in these two buttons to permit the threaded 
rod to slide freely through them. Select two 
more buttons, and instead of boring out the 
smaller holes, thread them with the tap (you 
can thread these holes before slicing the but- 
tons from the stock, if you wish). With the 
No. 11 bit, enlarge the other two holes of the 
threaded buttons, so they will slide freely over 
the unthreaded rod. To assemble the unit, 
drive one end of the unthreaded rod into the 
smaller hole of one of the unthreaded but- 
tons, making sure that the fit is tight enough 
to hold. You can rivet or punch-mark the 
end of the rod to make it tight, if any loose- 
ness is evident. Next slide the two threaded 
buttons over the rod, being sure that they 
slide freely without a trace of binding, and 
finally drive the second unthreaded button on 
the remaining end of the unthreaded rod. 
Make sure that the holes of the end buttons 
are exactly aligned. This is done most easily 
by inserting the threaded rod through the 
holes of the end buttons, letting the threaded 
buttons swing down out of the way, and 
sighting along the rods to determine when 
they are parallel. When installing the 
threaded rod finally, screw a nut on it until 
it jams against the unthreaded portion at 
the knob end. Insert the rod, running it 
through the two threaded buttons, which 
are spaced %” to 1” apart, and letting the 
end project through the hole in the opposite 
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Build This Mechanized Slide Holder 
And See How Much It Improves Your 
Instrument for Photomicrography 


and for Observing Small Details 


end piece. Run a nut on this end, until it fits 
snugly against the end piece but does not 
bind when the threaded rod is rotated, and 
then run a second nut tightly against the 
first one, to lock it in place. 

The lower micrometer screw unit, for con- 
trolling forward-and-back motion of the slide 
carrier, is made exactly like the first, with 
these exceptions: Length of the unthreaded 
rod is 24%”. Length of the threaded rod is 
312”, of which 2%” is threaded. There are 
five buttons instead of four, the extra one, 
with holes enlarged with a No. 11 drill bit, 
being placed about 14%” from that forming 
the end piece nearer the knurled knob, to 
provide stiffness. 

The slide carrier consists of a plate made 
of sheet brass and shaped as shown, and 
provided with two spring-brass or bronze 
clips measuring 5/16” by 1”, with 4%” bent 
over for soldering to the turned-up rear edge 
f the carrier. The opening in the center of 
the carrier is about 11,” wide, and 1” deep. 
The tongue projecting back from the carrier 
measures about 12” by 1%”, and is soldered 
to the bottoms of the two threaded buttons 
if the crosswise micrometer unit. Make sure 
that the micrometer-screw unit is square 


with the slide holder, and that the two rods 





Soldering the link that connects the two 
screw units. At the right, the completed 
stage is being fastened to the regular mi- 
croscope stage by bolts through clip holes 
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Pollen grains, best observed with a mechanical stage 


are in a vertical the threaded one 
uppermost. 

The design of the mounting bracket by 
which the second micrometer unit is at- 
tached to the microscope stage depends, of 
course, on the shape of the stage and posi- 
tions of holes by which the bracket can be 
mounted, if any. The microscope shown has 
two holes for the original spring slide clips, 
which were employed for mounting the me- 
chanical stage, with the aid of two 6” by 32 
brass bolts whose heads were filed flat, to 
permit the slide carrier to clear them. What- 
ever the shape of the mounting bracket, 
which is made of sheet brass 3/64” thick or 
thereabouts, bend the projecting end of it 
downward, with (Continued on page 246) 


plane, 
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Casters allow this 
radio to be moved 
from room to room 





Timely Ideas 


Tiny Vacuum Condenser 
Made for Transmitters 


USING vacuum as an insulating agent, 
a new transmitting condenser has an 
over-all length of less than seven inches 
and a maximum diameter of two inches, 
yet it is rated at voltages up to 3,000 
volts. The unit consists of two concen- 
tric cylinders inclosed in a vacuum tube. 
Tuning is effected through a variable 
condenser connected across a few turns 
































of the inductance. 
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Mobile Radio-Phonograph 
OUNTED on rubber-tired wheels so that it 
M can be easily trundled from one room to an- 
other, a new radio-phonograph combination can 
also be used as a rolling table. Radio controls 
and the phonograph turntable are reached by 
raising one end of the cabinet’s flat top and slid- How new vacuum-type transmitter condenser 
ing the other end outward, as seen above. (held in hand) compares in size with old type 
+ 
Five-Circuit Tuner Has Many Uses 
2° 
' WIDE adaptability is the keynote of a 
new tuning unit designed for radio-ama- 
teur use. The apparatus consists of five 
complete tuning circuits, one for each of 
the amateur bands. Any band may be : 


selected by the operator merely by turn- f, 
ing a switch. The tuner can be employed 
in a portable receiver to make it truly 
compact and efficient, as an all- 
wave signal generator, in a prese- 
lector for superheterodyne receiv- 
ers, or aS a signal-strength or wave 
meter. Other units of similar con- 
struction, now available, may be 
used as exciter units in transmit- 
ters because of their rapid band- 
A switch replaces plug-in coils on the five-wave-band unit changing facilities. i 
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Ultra-Thin Radio Fits 
in Close Quarters 


WITH a molded cabinet of plastic 
material in either a green, black, or 
ivory shade, a small radio now on 
the market can be laid either flat or 
upright on a table, or hung on a 
wall, as pictured at the right, above. Excep- 
tionally thin, the receiver occupies little space 
and can be easily packed into an overnight 
bag. The set employs a five-tube superhet- 





also be hung 


ume 








When the radio is not in 
use, its retractable dial 
folds into the top of the 
cabinet as shown at right wi 


Set Has Disappearing Dial 


A RETRACTABLE tuning dial that disappears into the 
top of the radio cabinet is an odd feature of a ten- 
tube superheterodyne receiver recently displayed in 
Europe. Indirect illumination is automatically 
switched on when the dial is raised out of the cab- 
inet. Tuning knobs are placed on the cabinet face. 
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Thin enough to fit in your suitcase, the compact receiver may 


flat against a wall or placed on top of a table 


erodyne circuit covering the broadcast band 
from 500 to 1,500 kilocycles. 


Excellent vol- 
and tone are obtained with the compact 


receiver, it is said. 


Soldering-lron Control 
Prevents Overheating 


THE flow of current to an electric sol- 
dering iron can be adjusted to suit any 
condition, and thus prevent overheating 
and consequent damage to the iron, with 
a voltage-regulating device now availa- 
ble. Compact in size, the unit which has 
a plug for the iron is simply screwed in- 
to an electric outlet. 





This new voltage-control unit for electric 
soldering irons fits standard socket outlets 
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WITH THIS COMPACT RECEIVER, YOU CAN LISTEN TO 





Seve 
veni 


S” by 
thick. 
while : 
able ar 


i j ie te & can be 
O would you like to hear a favorit 


play-by-play radio description Hen 
of the football games you see— the ou 
while you’re seeing them? All you bottle 
have to do is build the compact radio ahine 
receiver described on these pages, take place, 
it with you to the next big game, and ‘+ com 
tune in on the radio 
broadcast of the 
game while you 
watch. When the 
final whistle blows, 
you'll know a lot 
more about the plays 
you saw than will 
your neighbors in the 
football stands. 

The cabinet of the 
receiver, designed to 
look like a vacuum 
bottle is compact 
enough to be car- 
ried under the arm, 
and contains both 

bie the receiver circuit 
Hendy fer plenits as and the batteries. 
well as football games, te : 
this compact receiver . m Gh ret Open at one end and 
gives good earphone Koss, a closed at the other, lotteries ¢ 
broadcast reception | ae . it measures 414” by the cabine 


DECE. 





220 % POPULAR SCIENCE 





Several spectators at a football game can use this receiver at once. Compact and provided with a con- 
venient handle, the receiver has its own built-in battery supply, and operates on a short antenna 


5” by 10” and is constructed of pine %” 
thick. Shellac can be used to seal the grain, 
while a few coats of enamel provide a dur- 
ible and attractive finish. If desired, the case 
an be finished in the colors of the builder’s 
favorite school or college. 

To complete the realistic appearance of 
the outfit, the cap from a regular vacuum 
ottle is fastened to the closed end of the 
ibinet. This can be bolted permanently in 
place, or, as was done in the original shown, 


t can be used to house additional plastic 


lotteries and circuit are slipped into the open end of 
the cabinet. The chassis holds the batteries in place 
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drinking cups. If this is done, a disk of wood 
shaped to be a snug fit in the outer cap must 
be bolted to the cabinet. If a particularly 
neat job is desired, coarse threads can be 
cut into the wood disk to take the threads on 
the inside of the cap. 

The circuit chosen is a standard three-tube, 
tuned-radio-frequency hook-up. However, in- 
stead of using 2-volt battery tubes, the 
author decided to employ the new 11'4-volt 
tubes, because of their extremely low fila- 
ment consumption. The parts are mounted 


To allow the vacuum-bottle cabinet to stand upright, 
the control panel should be recessed, as shown above 
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{NSG (BOTTOM viEWw) 
N.C.- NO CONNECTION 


il 





1A5G (BOTTOM viEW) 


{00,000 
OHMS 


Tube-base dia- 
grams showing the 
connections to be 
made for the tubes 
used in the circuit 


on a midget aluminum chassis measuring 1” 
by 414” by 41%”. 

A two-gang variable condenser is used to 
tune the radio-frequency and detector stages, 
and a small radio-frequency choke in the 
plate circuit of the detector tube prevents 
any stray radio-frequency currents from 
entering the audio-frequency stage and caus- 
ing distortion. The antenna coil, a regular 
commercial unit removed from its shielding 
can, can be mounted directly onto the back 
of the control panel just above the two-gang 
tuning condenser. The radio-frequency coil, 
which should be shielded, is mounted between 
the two pentode tubes. A 100,000-ohm vari- 
able resistor inserted in the screen lead to 
the radio-frequency tube controls the volume 
of the receiver by varying the screen voltage 
to that particular tube. 





If a wood disk is used to hold the cap in place, 
additional cups can be carried inside the cap 
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Wire the circuit carefully and make sure that all soldered connections are tight 


The “A,” “B,” and “C” batteries, bound to- 
gether with a heavy black elastic band, can 
be slipped into the cabinet after being con- 
nected up to the six-way battery cable of 
the receiver. The set is then placed inside of 
the cabinet in front of the batteries, and 
anchored securely in position by four small 
brackets. Four insulated plugs mounted on 
the face of the control panel provide con- 
nections for the antenna, ground, and phones. 
A twenty-five-foot antenna, of the type com- 
monly used with small A.C.-D.C. receivers, is 
recommended. 





LIST OF PARTS NEEDED 


Two 1N5G tubes. 

One 1A5G tube. 

Two-gang condenser, .00036 mfd. 

Two tubular condensers, .1 mfd. 
Tubular condenser, .05 mfd. 

Mica condenser, .003 mfd. 

Mica condenser, .0005 mfd. 

Mica condenser, .00025 mfd. 

Resistor, 2 meg., % watt. 

Resistor, 1 meg., % watt. 

Resistor, 250,000 ohm, ™ watt. 
Radio-frequency choke. 
Radio-frequency coil. 

Antenna coil. 

Three octal sockets. 

Switch and volume control. 

Six-way battery cable. 
Miscellaneous:—Four banana _ plugs 
and jacks, dials, knobs, batteries, 
chassis, cabinet, panel, earphones, etc. 
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Pocket Radio 


BUILT INTO A 


Notebook 









A one-tube receiver that is small enough to be 
carried in your coat pocket. How the parts are 
mounted inside the book cover is shown at right 


UILT into a 3” by 4” loose-leaf notebook, 
this tiny one-tube, earphone radio can 
be carried easily in your coat pocket. 
Its single tube, a midget triode measur- 

ing less than 3”, requires but 3 volts for its 
filament and 45 volts for its plate. 

Because of limited space, no socket is used, 
connections being soldered directly to the pins 
it the base, and the tube is sewed to the front 
cover to hold it in place. 

A small, .00042-mfd. insulation-spaced 
variable condenser tunes the set. It measures 
114” square, and has a depth behind the cover 
if only 3% af 




















The tuning coil is a high-impedance pri- LIST OF PARTS NEEDED 
nary coil of the type used to replace burned- 
ut primary windings in standard A.C.-D.C. MIDGET tuning condenser, .00042 mfd., 
receivers. However, you must unwind ap- paper-spaced instead of air-spaced. High-im- 
roximately 100 turns to make the coil suita- pedance primary coil. Two mica condensers, 
le for receiving stations between 200 and .00015 mfd. each. Resistor, 3 meg., % watt. 
50 meters. Midget detector tube (see text). Rheostat, 20 


Current is supplied by the new midget “A” ohms. Midget 45-volt “B” battery. Midget 3- 
nd “B” batteries, also small enough to fit in volt “A” battery. Battery cable, three-way, 


our coat pocket, and four small jacks pro- about 3’ long. Four jacks and plugs. Five sol- 
ide connections for the antenna, ground, and’ dering lugs. Small black loose-leaf notebook. 
phones. Earphones, dial, knob, etc. 
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Tricks for Car Owners 


Driveway Kept Private 
by False Barrier 


LD pieces of rubber 
O hose spaced twelve 
inches apart and placed 
upright in holes dug in- " 
to a driveway near the 
street will discourage mo- 
torists from using your 
drive as a handy place 
to turn around in. At 
first glance the hose ends 
look like a solid barrier, 
but they bend easily when 
the owner drives over 
them, and then spring 
back into an_ upright 
position.—A.H.W. While this barrier won't hurt a car, it discourages the driveway turners 





Horn at Rear for Backing 


\ BECAUSE accidents often are caused by mo- 
\ torists backing their cars without warning, 
{ 
a I recently put a small horn on the rear of my 
car. Mounted on the license-plate bracket, 
; the horn is controlled by a button near the 
\ - driver’s seat. The extra horn wire can be 
My A it tapped into the wire leading from the relay 
mei (} _———. to the regular horn to simplify the job of 
¥ hooking it up.—cC.V. 





Door Knob Checks Lights 


By mounting a black glazed door knob on 
the rear wall of a garage, high enough to be 
seen from the driver’s seat, you can provide 
yourself with a handy headlight tester. The 
convex reflecting surface will show two bright 
reflections when both headlights are on and 
only one when One lamp is out, giving a 
quick check on both lights.—R.S. 


BRAKES 
aT FULLY 
F APPLIED 
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Milk Bottle Tests Brakes 


HALF fill a quart milk bottle with water, 
cap it, and set it on the floor of your car. 
Drive at twenty miles an hour and jam on 
your brakes. If the bottle topples over and 
you stop within thirty feet, the brakes are 
O.K. If the bottle remains upright, however, 
the brakes probably need adjusting.—O.S.C. 
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EASTMAN’S NEW 


HIGH SPEED 



















ALL YOU NEED 


Your present camera loaded with 
the new Kodak Super-XX Film 


f 





naw 
MODAK Film wanes 


two or three inexpensive | nayoshile 
Photoflood lamps in AT NIGHT 
Kodak Handy Reflectors 








DECEMBER, 1938 Please mention POPULAR SCIEN( 







is about four 
times as fast as 
ordinary film 





EVERYBODY'S 


HOBBY 





IGHTTIME SNAPSHOTS are 
sure shots, now. You use any 
camera that takes the new high speed 
film, even an inexpensive Brownie— 
Kodak Super-XX is now available in 
all standard amateur sizes. You get 
snaps that have the spontaneous, 
delightfully lifelike quality of out- 
door pictures. And the shooting 
itself is almost as simple. With 
Kodak Super-XX, you use two 
or three inexpensive Photoflood 
lamps in Kodak Handy Reflectors. 


FREE BOOKLET .. . Condensed 


course in indoor snapshooting. Detailed, easy- 
to-understand instructions, interesting photo- 
graphs, clear-cut diagrams show you how to 
arrange your lights and place your subjects 
—how to make your very first batch of in- 
door snapshots as good as any you'd take 
outdoors. Get a copy at your dealer's... 
Eastman Kodak Company, Rochester, N. Y. 
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Engine HEAT, not winter’s cold, 
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Lasoratory RESEARCH and experiments show that an automobile engine 


under full load and at high speed may generate sufficient heat to warm a 
six room house to 70 degrees on a zero day! That shows you what a big 
job the cooling system has to do...and why anti-freezes that can’t stand 
heat must be replaced from time to time throughout the winter. 

The boiling point of a 50 per cent when you consider that modern high- 


solution of alcohol and water is only compression motors operate at tem- 


about 180 degrees. This is important peratures up to the 180 mark, and 
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is the real test of an ANTI-FREEZE 


tHE HEAT From 


even above! Further, when you shut off the 


YOUR MOTOR engine, the heat left in the motor jumps the 
solution temperature as much as 20 degrees. 
WOULD WARM When an alcohol solution gets hot enough 


to boil, steam is formed inside the engine 
and the pressure of this steam forces anti- 


A SIX ROOM HOUSE! freeze solution out the radiator overflow 


pipe onto the ground. 





Even if these solution losses are small, 
they soon add up to a serious total loss of 
anti-freeze protection with the many stops 
Ee: a car makes in normal drivimg. Since the 


driver is rarely conscious of this hidden boil- 


A GALLON 


ing that steals his anti-freeze, a freeze-up 
in the next cold snap is usually his first 
warning. 

But why consider trouble that doesn’t need 
to happen? Put in “Eveready” ‘“Prestone”’ 
Anti-freeze today and be done with cooling 


worries for the whole winter. ‘‘Prestone’”’ 





Anti-freeze contains no alcohol...will not 


boiloff under any winter weather conditions. 


The words ‘‘Prestone’’ and ‘‘Eveready"’ are trade-marks 
of National Carbon Company, Inc. 


“EVEREADY” “PRESTONE” 





pn- 
TRADE-MARKS 


‘m- Anti-freeze is Guaranteed in WV 
costs MORE sy THE GALLON, LESS BY THE WINTER 
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Make 1939 Your Biggest Fun Year! 


You can pack the whole year with new thrills, 
pleasures and great adventures—when you 
own a new 1939 Harley-Davidson. Make 
more friends — enjoy the country’s finest 
scenery and most popular fun spots with 
other happy riders. It’s a hobby you really 
can ride — on a mount that’s unmatched for 
zooming power, easy riding and smart styling. 


Get into motorcycling — world’s greatest 
outdoor sport—and ride a Harley-Davidson, 
World's Champion Motorcycle. See the 
Harley-Davidson dealer — inspect the new 
1939 models with their improved perform- 
ance—still lower upkeep—super-streamlined 
design — classy appearance and striking 
color combinations. Ask about his Easy 
Pay Plans — and mail the coupon NOW! 
WINS “JACK PINE’ AGAIN! Forthe 14th 
consecutive year, Harley-Davidson 


wins this premier National Endur- 
ance Championship! 





















HARLEY-DAVIDSON MOTOR COMPANY 


Bf eot. Ps-1238, Mitwaukes, Wis. { 
é 
é 


Send illustrated literature and FREE copy of ‘‘ENTHUSIAST,"’ 
} Motorcycling Magazine. Stamp is enclosed for mailing cost. 


Cn 















Wooden Plunger Aids 
Filling Grease Guns 


With this easily 
made device, you 
can fill a grease 
gun without mess 


FILLING a grease gun is generally a messy 


task for the car owner who does his own lu- 
bricating work. I solved the problem by the 
following system: Cut out a cylinder of wood 
so that it will fit snugly into a can of lubricat- 
ing grease. Nail it in an upright position to a 
wooden base. Cut a hole in the bottom of the 
grease container, making it slightly smaller 
than the diameter of the grease-gun barrel 
Then tip the can of grease upside down on 
top of the wood cylinder, remove the plunger 
from the grease gun, place the gun barrel over 
the opening in the can bottom, and press the 
gun downward. Grease will be forced out of 
the can and into the grease-gun barrel easily 
and with no’'mess. Between fillings, the can 
may be left on the wooden cylinder, with 
some flat, heavy object placed over the holt 
to keep out dust and dirt.—A.H.W. 


Rubber Tube Protects 
Tip of Oil-Can Spout 


DUST and grime can 
easily sift in and clog 
the spout of an oil can 
when it is mounted on 
a bracket near the en- 
gine of an automobile 
An easy way to pre- 
vent this and also pro- 
tect the spout tip from 
injury is to take 4 
short length of rubber 
tubing and slide it 
over the oil-can spout, 
as shown in the ac- 
companying _illustra- 
tion. One end of the tube is sealed with a dab 
of rubber cement or other adhesive before the 
tube is slipped over the spout.—R.J.W. 
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@ If you drive a ’35-’36-37 or ’38 car, you 
need a more powerful battery than required 
by earlier models. You need extra power for 
its high-compression motor—extra power for 
multiple lights, twin horns, radio, defrosters 
and the other electrical accessories that add so 
much pleasure and safety to your driving. 


This new Willard “H-R” Battery was built 
after nine years’ study of how people drive 
and how their batteries perform. It is de- 
signed for the present-day car—designed for 
present-day driving. 
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ER HOUSE 172 your car! 


A NEW 


BATTERY 


It will deliver dependable power to every part 
of your car just as the substation near you de- 
livers power to every part of your home— 
when you need it—and where you need it. 


THE RECORDS OF 78,000 BATTERIES, DRIVEN 
OVER ONE BILLION MILES, PROVE THAT THE 
NEW “H-R” WILL KEEP ON DELIVERING THIS 
DEPENDABLE POWER 68% LONGER THAN 
THE AVERAGE OF COMPETING BATTERIES. 


Expensive? No,—the “H-R” costs no more to 
buy than any good battery, and its extra 
months of life make it cost less to own. 
fou’ll be safer, and you'll save, if you 
replace your present battery with a 
Willard “H-R” now. 


WILLARD STORAGE BATTERY CO. 


Cleveland « Dallas * Los Angeles * Toronto 


The WILLARD 









= = naaeY ‘Dur v_[irtan RUBBER i: 








*ASK FOR 


IT BY NAME AT YOUR WILLARD DEALER’S * 
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BUY NO 
ANTI-FREEZE 

UNTIL YOU 
READ THESE 


FACTS ABOUT 
Liu Po2t Lone’ 


SCIENTIFIC TESTS prove that*‘Zerone’’would keep 
water from freezing solid even at 215° below zero. 
You'll never encounter temperatures like that, so 
you can be sure *‘Zerone’’ used in accordance with 
directions will protect your car in the coldest 
weather you'll ever experience. 

The materials from which ‘‘Zerone”’ 
so effective you need comparatively little **Zerone 
to achieve protection. That’s economy. Properly 
used, replacements of *‘Zerone’’ are little indeed 
—and that’s economy, too. 

Tests prove that the mixture of ‘‘Zerone’’ and 
water passes off engine heat better than water 
alone. That improves engine performance. 

**Zerone’’ ina 
clean cooling system 
prevents formation 
of rust and corrosion 
—avoids power 
losses, helpssave fuel 
and oil. Those are 
the facts, so ask your 
dealer to protect 
your radiator with 
‘**Zerone’”’ today. It’s 
only $1.00 a gallon 
($1.20 west of 
Rockies). Du Pont, 
‘*Zerone”’ Division, 
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Wilmington, Del. 
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Rubber Pads Eliminate 
Bumper-Guard Scratches 


WHEN parking a car close to the stone or 


concrete end wall of a short garage, chro- 
mium-plated bumpers are often scraped and 
marred by contact with the wall. One way to 
avoid this is to mount rubber pads on the pro- 
jecting edges of the bumper guards. At an 
automobile-supply store obtain several circu- 
lar rubber pads of the kind designed to be 
snapped on over brake, clutch, or accelerator 
pedals. Snap the pads over a disk of metal 
and fasten the latter to the bumper by means 
of a strap of chromium-plated iron bent 
around the edges of the bumper guard, as pic- 
tured above. Such pads are not unsightly, 
and are easily replaced if torn off. Some- 
times a rubber vacuum cup, attached to the 
bumper with the aid of a little glycerin or 
castor oil, will do the trick.—W.E.B. 





Auto Mechanics... 
_| Money for Your Ideas 


IF YOU work in a garage, you have un- 
doubtedly devised novel short cuts and 
timesavers that would be of interest to 
car owners. These hints are worth 
money to you. POPULAR’ SCIENCI 
MONTHLY pays well for short articles 
illustrated with sketches or photo 
graphs, describing new kinks for motor 
ists. Write a hundred words or so abou! 
your pet idea and send it to the Auto 
mobile Editor, Popular Science Month 
ly, 353 Fourth Avenue, New York, N. Y 
If it is acceptable, a check will be mailed 
immediately. 
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—the MILDNESS 
of fine old 
Kentucky Burley 
aged in wood 

—the FLAVOR 
of pure maple 


sugar for extra 
good taste 





Velvet packs easy in a pipe 
Rolls smooth in a cigarette 
Better tobacco 


for both 





Copyright 1938, LiccetTr & Myers ToBacco Co. 
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on hand.—K. M. 


Small Lens Added 
to Thermometer 


AS AN aid in seeing the 
65-deg. mark of a ther- 
mometer used for photo- 
graphic developing, fas- 
ten a small lens over it 
as shown. Lenses of the 
type to be found in the 
view finders of a dis- 
carded box camera are 
often mounted in a wood 
frame, and may be at- 
tached with a drop of 
ceilulose cement. If a 
plain lens is used, attach 
with waterproofed card- 
board or wire. 











Stove-Polishing Liquid 
Refinishes a Camera 


LEATHER dyes are available for touching up 
the leather covering of a camera when it be- 
comes scuffed or worn looking, and there is 
even a kit on the market that contains three 
types of lacquers—-dull, semigloss, and gloss 

for photographic use. However, a coating 
of ordinary liquid stove polish also will do 
wonders in renewing the appearance of a 
camera. Use a small brush or piece of sponge, 
and after the polish has dried thoroughly, 
rub it briskly with a cloth. Black-enameled 
metal parts can be restored the same way. 


Covers for Photo Developing Trays 


WHEN you develop films by the tray method and have to leave 
the darkroom at intervals, it pays to cover the trays so as to ex- 
clude whatever light enters through the door. The cover illustrated 
at the right is merely a black-lined lid of a cardboard box in which 
enlarging paper was purchased. A small knob is fitted to the cen- 
ter to facilitate handling. Covers of this type are also 
useful to keep dust from solutions that are left standing 
for some time in the trays so it is wise to have several 


FOR OTHER PHOTO ARTICLES, SEE PAGES 130-131, 172-175, 234, 258. 








When a developing tray has to be left standing, a 
cardboard cover will protect it from light and dust 


Low-Power Soldering Iron 
Warms up Developers 


DEVELOPING solutions can be warmed by 
means of a small soldering iron of the type 
sometimes sold for as little as twenty-five 
cents. Coat it thoroughly with thick asphalt 
varnish, then turn on the current until the 
varnish is well baked. In use, immerse the 
heater in the tray or 
tank before turning 
on the current so 
the protective var- 
nish will not crack 
with the sudden tem- 
perature change. 


lf coated with 
asphalt varnish, 
the iron serves 
to heat liquids 
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50 Complet 
= ond Postpaid 
verything to 


take and show real 16 mm. movies at less cost than 
taking snapshots. 






CAMERA — Spring Motor PROJEBCTOR— Quiet, 
rive — Automatic Release smooth and flickerless 
Button — Footage Indicator —Motor driven—stur- 
50 foot capacity. No ad- dily built. Uses any . FREE 
justments necessary. standard 16 mm. film, 50 FOOT PRO- 
Write NOW for Big FREE Catalogue of Movie Sup- J * %e r ke . 
plies and Film Subjects. We are never undersold. pach. h S 13. Hr 


PARAMOUNT MFG. CO., DEPT. m-11 
BOX 224, BACK BAY, BOSTON, MASS. TION. 


COMBINA- 











, PHOTOMARK — 








50 PHOTOMARKS .... 40 
bum, 9x12”. Colorful, 


One Sin 
g Offer 
\\ $2.90 Value, Now Only $ 
A, modern fabric cover. Transparent 


—~ 
NEW, SMART, ALBUM . . $2.50 
24 sheet, loose-leaf Al- 
' i\ sheets between poges. 










STUTZ PHOTO SERVICE 
10858 Shoemeoker Ave., Dept. PS-12 


DETROIT, MICHIGAN guarontee 


[YOUR OWN MOVIES! 10:AD 


NATIONALLY ADVERTISED 8MM and 16MM Movie can 
projectors. For home, business, church, echool, club. ) 
3ACK 10 DAY TRIAL. Payments as low as 10c A DAY. 






Sat 


customers throughout the world. FREE details. WRITE TOIL 





Now! MOUNT SNAPSHOTS 22h 








———o ci FREE postage if money 
accompanies order. 3 days 
inspection. Money-bock 





neosenaaeenenenal 





veras, 
NEY 
isfied 
DAY. 


Don Elder's Home Movies, Dept. C-12, 739 Boylston, St., Boston, Mass. 
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finer gifts — and 
save money this Christ- 
mas! Send for our 64 pag 
Gift Catalog jammed with 
COMPLETE line of Came 













Complete with ‘Laock 
Definon” £.4.5 anastigmat 
lens, Ruby lens filter; con- 








trains . 


that put money 





diameters. Masking Bevice 
for up to 1'/p « ty" nega- 


“tives. Sizacaf board 15'/2""s 
. 5 





11%". 
SPECIAL Only....... 


WHOLESALE RADIO SEAVIC 


NEW YORK,N.Y. ¢ CHICAGO, ILL. ¢ ATLANTA, 
190 SIXTH AVENUE 90! W JACKSON BiVO 265 


" BOSTON, MASS. « BRONX,N.Y. « NEWARK,N. J 
) WHOLESALE RADIO SERVICE CO.., INC. 


190 SIXTH AVENUE, NEW YORK, N. Y. 
tush FREE 64 Page Gift Catalog No. 75-9M8& 
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PASTE COUPON ON PENNY: POSTCARD 


and Photo Supplies, Lafayette 


radios, electric shavers, clocks, 
. . a whole toyland “f 


back into 
your pocket. Mail 
coupon now! 
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children’s gifts — at prices 
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Inc. 
GA. 


PEACHTREE STREET 
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highest quality for fast 
action photography”. . . 







































says 
GEORGE KARGER, 
Staff Photographer, 
Pix Publishing, Inc. 


Action shot 
by Karger, of 
Polly Iuen 
Radio City 
Music Hall 
Corps de Ballet 





Here’s why they ’ll 
help YOU get clearer shots 


1. EASY TO USE... Flash! and you've 
got the picture...just like a news expert 
... even if you have only a simple, in- 
expensive camera. 


2. PLENTY OF LIGHT for clearer pic- 
tures. G-E MAZDA Photoflash lamps are 
like a package of sunlight for your 
camera. For that once-in-a-lifetime shot, 
here’s the lamp to use! Grand for color, 
too. Each lamp gets one good picture. Buy 
G-E Photoflash lamps where you buy film. 


SYNCHRONIZED SHOTS? Try G-E’s new No.7 lamp. 





for dozens of shots.. 


G-E MAZDA 
PHOTOFLASH LAMPS G-E MAZDA 
No. 10 . | 15f list PHOTOFLOOD LAMPS 
Get them at your camera No. 1 25f list 
shop or drug store No. 2 50F list 


GENERALGQELECTRIC 


MAZDA PHOTO LAMPS 


Please mention PoPULAR SCIENCE when writing to advertisers. 
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aqmenes GRAFLEX 
Finest of a}! miniature 
reflex cam F.3 
ens: foca ron e shutter 
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retouching desk-almo 
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A Graflex-made Picture by "Harold M. Lambert 


GIVE GRAFLEX 


Choose Graflex American-made, Prize- 

Winning photographic equipment and, 

whether you give or receive this Decem 

ber 25, it’s sure to be a Merry € Yager 

See these and other Graflex-made prod 

ucts at your Dealer's. He'll gladly help 
1 with your selection. 


“Photographic Enlarging”’ 

This popular book by Franklin I 

Jordan, F.R.P.S., makes — 
inexpensive gift. Now only $2.{ 

! Send for free catalog 

R 7 zaee Gift Guide 

oupon or 

write your samaeek m penny post 

if you wish Folmer Graflex 


card 
Corp., Dept. PS-20, Rochester, N.Y. 








FOLMER GRAFLEX CORPORATION 
|DEPT. PS-20, ROCHESTER,N. Y., U.S.A 





pei ise send me your fre Gr aflex catalog and 
be Graflex Annual Gift Guide 
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mo gnnenrss — rene 
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the G-E 





OLOR or black and white—it’s 
a thrill to get all your nega- 
tives correctly exposed so that prints or transparen- 


clear and sparkling. And it’s not 


The General Electric exposure meter will give you 
the correct camera setting for all your pictures 
for any type of film or camera. 
reason to waste film or lose the record of your 
favorite scenes. The G-E meter will get each picture 
quickly, easily. 


Now, 


there's no 


See your photo dealer. He will be glad to show you 
meter and explain why its sensitivity, 
directional effect, 
better pictures. General Electric, Schenectady, N. Y. 


GENERAL® ELECTRIC 


and accuracy enable you to take 





































Converting a Basement 
into a Darkroom 


THERE is perhaps no easier way for the 
amateur photographer to obtain a darkroom 
than by making the entire basement light- 
tight. This method costs little and has the 
great advantage of giving plenty of elbow 
room—something that most improvised dark- 
rooms lack. 

For each window and the door, if it has 
lights of glass, make a frame of laths or oth- 
er thin material and fasten it to the window 
frame or door. Then make other frames just 
large enough to fit over them without bind- 
ing. Cover these frames with black building 
paper or other 
opaque material by 
bending the materi- 
al over the edges and 
securing with tacks 
These frames are 
then superimposed 
over the first to form 
effective light traps 
When not in use, the 
frames may be hung 
on a horizontal block 
nailed to the sill, ad- 
jacent to each win- 
dow.—C. A. VEBURG. 
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ORDER FROM THIS LIST OF 
BASS GUARANTEED BARGAINS 


@ ELWOOD ENLARGER—takes neg- 
atives 214x314 or smaller........$22.50 


@ SUPER SPORT DOLLY—built-in 
range finder, 16 or 12 shots on 120 






film, Xenon f:2.8 lens, Compur B 
SE SE - axccedincsnaniintinicinapis ..$52.50 
@ 4x 5 CROWN VIEW CAMERA— 


19” bellows—Graphic type back, no lens, new...... $57.50 

@ CANDID MIDGET—F:4.5 Wirgin lens, Vario shut- 

-Weaidabsiaitecscssiiacdaeestinidactaditnenimniadainatis om .. $19.50 
Write Dept. PS 


BASS CAMERA COMPANY 
179 W. Madison St. Chicago, Ill. 

















ENLARGEMENTS 


Is Photography your hobby? Do you want 
a profitable easy business at home? Make 
PHOTO ENLARGEMENTS for yourself 
and others. Your cost Sc each and less 

Photo Enlarger is AUTOMATIC, No experience 
require d. Also COPIES any picture. $5.94 


LETE. Interesting circular FI ANY 


PF cat. X,122 East 25th Street, NEW YORK SIZE 


> FY AMERAS ACCESSORIES a 












TRADE-IN 
PAA Lo 
CAMERA 


s SENSATIONAL XMAS VALUES! 
6 x9 BEIE R, — Pac ‘a te, D’b’le E es ae $27-50 
cae F4 ns [. compur, 


mn MIGET MARVE pi wy $3Q-00 
> 50 
compur ° $2 7- 
We Ane Sell—Ezchange. Write today 


109 Fulton St. DIA RSET STI New York 


Dept. P. S.-12 
CAMERA EXCHANGE ORIGINATORS SINCE 1890 
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P 3A 12 exp, 24 x 244; 16 exp. 24 x1 
F2.9 anast. lens e . 
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WESTON Yecaecor- 


Exposure Meter 


Look “high and low,” there’s nothing you can give 
the camera owner that will be so completely satis- 
fying . . . more gratefully received ... than a 
WESTON Exposure Meter. It’s the one gift he will 
take genuine pride in owning, because it will assure 
perfect pictures throughout the years, and espe- 
cially because it bears the name WeEsTON. See 
WESTON Exposure Meters at your dealer’s today, 
or return coupon for literature. 






























































ff. EVs 7 WANT a new business = = a ew ee oe ee ee ee ee ee ee ee ee ee ee ee 
profession of your own, , 
with all the trade you can Weston Electrical Instrument Corporation 
the attend to? Then become 622 Frelinghuysen Avenue, Newark, 
‘ a foot correctionist, and Please send literature on WESTON Exposure Meters. 
0N i few weeks earn big income in service fees,—not medical N 
ht- chiropody—easy terms for home training, no further capital HED cacewcsnenddemiaancbdiliibbndedesstetanbsigiinehbehedanatitémindinaindiidd 
t h led, no goods to buy, no agency. Established 1894. Address IN Jitsissaashdcnkduban dchbhdpeaiodaaaicdieniesmioes takaakadebessaae 
ne 5 
adh Stephenson Laboratory, 62 Back Bay, Boston, Mass. a State 
a) nate nne beatin esueneiieenal ° - me 
“TU. S. REVENUE CUTTER 
as 
has “JOE LAN E’’ Our Fall “‘CARNIVAL OF CAMERAS”? offers 
»th- you ey in cameras, equip- 
. ad ial P ment, lenses and supplies. Prices are non- 
low followed ik canes tall diego competitive. Liberal trade-in allowance. 
just assembly instructions, all deck and Money back Ce NIVAL OF 
: spar material, all FINISHED FIT mae" TSAMERAS” catal N : 
nd- TINGS and complete history of the catalog -.-...Now ready! 
, ‘JOE LANE” —$7.00 18 E. 42nd St. 136 W. 32nd St. 
ling Send ome in coins or sté amps for complete | Dept. G-4 New York, N. Y. 
8% x 11 catalogue with full page illustra- 
1er Gos of the latest innovations in marine — - — 
, 1 models. CAM Ti 
$)' > = _ . , 
: MARINE MODEL COMPANY on : 
eri- oid : ‘ 915 ae - ers hun- 
14 Worth St. Dept. 212 New York, N. Y. dreds of mon BOOK! 
and ‘ ey-saving bar- 
Ly gains in Still and Movie Cam- 
KS ORLDY GREATEST all around eras, Lenses, Films, Enlarg 
are ers, Exposure Meters, Dark 
a room Supplies—everything 
Sef DRILLS—GRINDS—SANDS—SAWS a ae 
rm POLISHES—SHARPENS—CARVES 
LDS The new WHIZ ELECTRIC TOOL is the handiest power 
vs t er made. Not a delicate instrument but a real rug 
the tool, equaily effective for both power an id precision 
€ Drill! 8 through ‘4 inch iron plate in 42 seconds or en 
8 intric ate designs on jewelry. Handles any material: = . 
Ing s- Woods- Alloys-Plastics-Glass-Stee Saves time 
k Eli inates labor. Plug inte any 8 rcket AC or DC 110 volts. Choose from America’s 
ock inch capacity. Ball bearing thrust werful, tri most complete, varied stock—from world’ 
pie edm th its ht in Gold.’” STANDARD ; * BK; y , 
ad- M EL with Ni EE tint dori so 1 er tl cessories, instantly inter- leading makers : Eastman . Zeis Bell & 
a e). Special Introductory Price for limited time, only $6.95. | Howell, Graflex, Korona, Bausch & Lomb 
-in- FE EES ‘essory outfit (Value $2) includes set of dri s, me wanted 1% inch | ete, 10 Days Trial—Satisfaction Guaranteed. 


gr rinder, sanding discs 
, carving bur, et« y 
i send C. O. D.'if desired. 


cutting wheels, mo punted br sh, polishing 
> with each outfit ordered NOW my postage 
‘10-DAY TRIAL—MONEY BACK We Brat — 


} Special ‘‘2-SPEED’’ MODEL and High 
| Soeee in one outfit (uses 200 a complete, with 
same accessory outfit y 






RG 





combines Normal Speed 
ccessories) only $8.95 


value $2) FREE 


(Your camera, equipment taken in trade.) 
Write for Free Camera Catalog NOW! 

CENTRAL Camera Co.( EST. 1899) 
230 S. Wabash, Dept. S-12, CHICAGO 








Para ‘mount Products Co., Dept. 12C, 48 West 48th St., New York 
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“MAKE IT A MERRIER 


MASONITE CHRISTMAS 
FOR MOTHER 
AND DAD!’’ 


NOS NSS GEESE 





FOR MOTHER: A beautiful sewing box with 
ample room for needles, spools and all the little 
gadgets Mother likes to have handy when she’s 


sewing. Divided into two compartments with 
hinged lids. A graceful handle makes it easy to 
carry. Build it with Masonire TEMPERED PRrEspD- 
wooD and you'll be proud of its smooth, lasting 
finish. And you'll be amazed at how easily it 
can be cut out and put together. 

FOR DAD: The handiest tool kit he’s ever seen. 
Light in weight ... easy to carry ... sturdy 
MASONITE TEMPERED PrRESDWOOD sides and bottom 
that can take all the knocks. 

Of course, you want to build these and many 
other handsome Christmas gifts with Genuine 
Masonite. Mail the coupon today for free plans 
and specifications of Mother's sewing box and 


Dad's tool kit. 
MASONITE 


THE WONDER WOOD OF A THOUSAND USES 





A Pe | A MISSISSIPPI PRODUCT 
MASONITE SOLD BY LUMBER DEALERS 
- vy yy EVERYWHERE 
r—-——————— — - -  - - - - - -F 


| MASONITE CORPORATION, Dept. PS-12 | 
] 111 W. Washington St., Chicago, Ill. { 
| Please send me—absolutely FREE—plans and specifi- | 
cations for the smart sewing box and handy tool kit I’m 
| going to build for Christmas presents. l 
| aaa = a | 
| Address _ I 
| City State | 
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Early Colonial pine chest, plan 308A, 25c 


- 250 Suggestions 
for Gifts You Can Make 


IFTS that you make in your home work- 
GCG shop are prized a great deal more than 
those bought at a store. Whether you want 
to construct furniture, radio sets, models, 
toys, or novelties, our blueprints will help 
you. More than 250 plans are available, some 
of which are given below. A complete list will 
be sent upon receipt of a stamped and self- 
addressed envelope. 


FURNITURE 


Coffee Table, spiral legs, 245A ; 
Double-Decker Bed, 277A inadeaaurasiisteiaie~ aa 
Early American Round-Top Stand, 191A 5 
Fireside Bench, Colonial, 187A-188A . & 
Flat Top Desk, 2’ 2” by 4’ 2” top (no turning), 20.... 25 


Floor Lamp, with tripod base, 243A 25 
Four-Leaf Card or Occasional Table, 239A... : 25 
Hanging Wal! Cabinet, 914” by 24” by 41%”, 280A.... .25 
Magazine Rack, ladder-back style, 250A 25 
Modernistic Folding Screens, four designs (no turn- 

ing), 91 ; 25 
Queen Anne Dressing Table, Stool, and Mirror, 

295A 75 
Sewing Table, 16” by 20” top with drop leaves (no 

turning), 1 25 
Silverware Chest on Stand, 256A : 25 
Small Early Colonial Pine Chest, 32” long, 21” deep, 

24” high, 308A a 7 25 
Smoking Stand, modern, 238A 25 
Tea Wagon, with removable tray and drop leaves, 

20” by 30” top (turning), 13 25 
Treasure Chests, with metal bindings (no turning), 

78 are 25 
Upholstered Stool, 240A 25 
MODELS 

Aircraft Carrier SARATOGA (18”) and a Flush- 

Deck Destroyer (6%4"), 226-227-R = 
Barnegat Lighthouse, 10%” high, 298A 25 
BLUENOSE, famous fishing schooner, 17%” hull, 

110-111-112-R 1.04 
Civil War Ships MONITOR, MERRIMAC, and 

HARTFORD, water-line models 3%", 5%", and 

5%" long respectively, 258 25 
Clipper Ship GREAT REPUBLIC, 31%” hull, 272- 

273-274-R 1.25 
Clipper Ship SEA WITCH, 9%” hull, 219 25 
Coast Guard Patrol of 165-ft. Type, 20%” hull, 

286-287-R 15 
Concord Stagecoach DIAMOND TALLY-HO, 20%” 

long, 115-116-117-R . 1.00 
Confederate Raider ALABAMA, 21%” hull, 335- 


336-337-R oH 
(Continued on page 238) 
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REMARKABLE NEW TOOL 


-A Perfected Iifting-Arbor Saw / 





Tilting Arbor Saws are not new—but a Tilting 
Arbor Saw with all the flaws of existing designs 
completely eliminated is decidedly new! Per- 
fected after seven years of patient testing and 
experimenting—the new Delta Tilting Arbor 
Saw is the ideal circular saw for small shops, 
home workshops, schools, contractors, shipping 
and maintenance departments, woodworking 
plants—in fact wherever a compact low-priced, 
efficient circular saw is needed. Some of its out- 
standing points are: Powerful fully enclosed 
motor; highly efficient ‘““Tex-Rope” drive; per- 
fected raising, lowering and tilting mechan- 
ism; new scientifically designed rigid housing; 
patented double-face, double-lock rip gauge; 
exclusive precision auto-set miter gauge; pat- 


MANUFACTURING CO. 
t LT A 600-634 E.Vienna Aqe. 
MILWAUKEE, WIS. 


DECEMBER, 1938 Please mention PopULAR SCIENCE MONTHLY when writing to 





ented ripping extensions; sealed-for-life ball 
bearings; forged alloy-steel arbor; extra large 
table; “‘Point-of-use” controls and numerous 
other features. 


Send for FREE CATALOG 


There are so many important new features, so many 
basic improvements in this new Delta Tilting Arbor Saw 
that it has been necessary to prepare a complete section 
in the Delta Catalog to tell the story adequately. Liberally 
illustrated, this section is a dramatic story of modern 
engineering progress—and at the same time the complete 
inside story of the tilting arbor saw. 

Send for your copy of the new 1939 Delta Catalog illus- 
trating, describing, and listing prices of the complete 1939 
line of Delta “Quality” motor-driven tools. Send the 
coupon TODAY! 





DELTA MFG. COMPANY. Dept. 81238 

600-634 E. Vienna Ave., Milwaukee, Wisconsin. 
Gentlemen: Please send me 1939 Delta Catalog and full 
details on the New Delta Tilting Arbor Saw. 











Pe. See ee 
BIO viciniicncsssaniinaniseccnceiennsssinadiaasdasiamiaasendéibaiiuiie 
ity State 
C] Check here if you are a Delta user now. 
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SHORT CUTS FOR THE 
CRAFTSMAN...NO. 2 





How to smooth 


a WELD 


You can make a welded joint as smooth 
as can be, simply by doing these two 
things. Remove _ excess metal with an 
Aloxite Brand Aluminum Oxide Grind- 
ing Wheel. Then finish it off by smooth- 
ing witha Carborundum-made slip stone 
or Aloxite Brand Aluminum Oxide Cloth. 


You can use the same Carborundum- 
made wheel to put 
a keen, sharp edge 
on a drill bit or 
to sharpen wood- 
working tools such 
as gouges, chisels 
and small parting 
tools. 


Send 20c (coin or 
stamps) for handy 
pocket sharpening 
stone and revised 95- 
page illustrated man- 
ual. It gives a hun- 
dred helpful hints on 
how to save time 
and effort by using 
Carborundum' Brand 
abrasive products. 


Write Dept. PS 12-8 for booklet and free stone 



















THE CARBORUNDUM COMPANY, Niagara Falls, N.Y. 


A FF 
re arborundum and Aloxite are registered’ 
trade-marks of The Carborundum y tntet 


CARBORUNDUM 


ABRASIVE 3& PRODUCTS 
















Suggestions for Gifts 
(Continued from page 236) 


Elizabethan Galleon REVENGE, 21” hull, 206-207- 
208-209 

Fishing Schooner WE’RE HERE of ‘‘Captains 
Courageous,’’ 9%” over all, 351-R................. : 

Gettysburg Cannon, 11%” long, 292A-293A.............. 

> ee ye FR! ae Ud ee eee 


Liner NORMANDIE, 20%” hull, 264-26%........... 


- Liner QUEEN MARY, 104” hull, 283... 


Locomotive Hudson type, HO gauge, 14” long, driven 
by 6-volt motor, 329-330-R..............c..0.0::sccesee f 
NOURMAHAL, power yacht, 84%” hull, 276........ 
Ocean Freighter, 14” hull, 271 peae cana 
Construction kits are available for oo) 
of these models. Turn to page 240. 


MISCELLANEOUS 


Acrobatic Monkeys Toy, One-Legged Table, and Hat 
and Coat Rack, 248A............... ; a ‘ . 

Baby’s Crib and Play Pen, 26 : 

Birds and Animals, jig-saw patterns, 56 

Cigarette Holder, designed in form of miniature 
three-gun naval turret, 299A... 

Colonial Design Doll’s House, 72 

Doll’s House Furniture, 73 , 

Electric Teacher, (question-and-answer game), 302A 

Mexican Patio Furniture for Dolls—covered-wagon 
couch, roll-around couch, umbrella table, and 
garden cart, 354A-355A...... 

Microscope Kit, portable, 220 

Naval Gun Model (3”), Boy’s Coat Rack of Indian 
Design, and Copper Brooch, 346A 

Projector for Photos and Pictures, 259A 

Six Simple Block Puzzles, 65...................cc.c0008 


RADIO 


All-Wave Portable Receiver, 2 tubes, battery oper- 
ated, 217-R abees 

Amateur Short Wave Receiver, 3 tubes, battery or 
110-volt A.C. or D.C. operation, 155 

Full Electric Headphone Receiver (can be made com- 
pact for portable use), 130 , : 

One-Tube Receiver, battery operated, 103.... 

Short Wave Converter; a full electric unit that al- 
lows’ short-wave reception with high-grade 
broadcast receiver; attaches to antenna post of 
DOUGEOGE, BEE oncscscseceses ienelisindadaidieisiedinidecadaniins 


BOATS 


All-Purpose Boat, 11’ 5” long, weighs 100 Ib., for 
sails, outboard motor, or rowing, 331-R , 

Camper’s Utility Boat, 11’ 2” long, canvas-covered, 
for outboard motor or rowing, 281-R 

Canvas-Covered Duck Boat, 13’ 6” long, 279-R : 

Fisherman’s Outboard Boat, 9’ 3” or 11’ 6” long, 
weighs 115 or 160 lb., for motors from 3 to 16 
h.p.; can also be rowed, 344-345-R = 

Motorboat-Rowboat, 13’ long, decked hull, for use 
with outboard or inboard drives, 147-R 

Outboard Racer, 10’ 4” long, weighs 114 Ib., for class 
“‘A’’ and ‘‘B’’ motors, 211-212-R 

Racing Sailboat BLACKCAT, 13’ 4” long, weighs 250 
Ib., Marconi rigged, 321-322-323-R.... 

Sailboat, 12’ long, weighs 200 Ib.: has fast skim- 
ming-dish hull, 314-R 
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Popular Science Monthly 
353 Fourth Avenue, New York 


Send me the blueprint, or blueprints, numbered 
as follows: 


I am inclosing dollars . ......cents 
Name 
Street 


City and State 
(Please print your name and address very clearly.) 
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METAL 
COMPLETE 
OUNDRY Wiiiapaa), 
WORK SHOPS) CASTING 
AND HEAT 
TREATING 


2400'F 


FOR SCHOOL 
OR HOME 


Outfits consist of Gas Furnace, 
Electric Motor Blower (110 Volt AC 
or DC). Crucibles, tongs, moulding 
sand, flask, hose, etc., including 
fullinstructions. Funand profit cast- 
ing models, jewelry, statues, art ob- 
jects out of aiuminum, copper, 
bronze, silver, gold, etc. Practical for 
casting shop equipment tools, for 
forging, case hardening, heat treat- 
ing steel and developing new alloys 
and new materials for plastics. 
No. 351—6 cu. in. cap. $13.50, No. 352 
—12 cu. in. cap. $19.00, No. 353— 24 
cu. in. cap. $27.50. ; ; 
eal RT o/s Write for Free Circular 


KANSAS CITY SPECIALTIES CO. Dept.D Box 6022 Kansas City, Mo. 






















Enclosed, 
Self-Oiling, Roller-Bearing 


Cheapest reliable power for farm or fa 

tory. Uses all fuels for pumping, sawing p/ 

ete. Best engine for the money. You Pay = 

Less to Own it—Less to Run it. Cash—Terms—Catalog FREE 


WITTE ENGINE WORKS 
2229 Oakland Ave. KANSAS CITY, MO. 














A AODEL SHIP & YACHT FITTINGS 


»ymplete fittings and 
s and all fitting 
illustrated catalog 


A. J. Fisher, 


ynstruction 
rr mode 
Show 


sets for all popular models. Sail 
racing yachts. Send 20c (coin) for latest, 
hundreds of items you need 


1002-2 Etowah Ave., Royal Oak, Mich. 
50 PIECE UNIVERSAL 
ARBOR TOOL SET 95c 


Indispensable to Jeweler, will fit most grinders. Lab 
oratory, ode! Maker and Home Craftsman. The idea 
outfit for fine accurate grinding, sanding, routing or 
carving. Inc ludes 1: 2 grindstones with bre ass centers in 
assorted sizes, 5 bakelite cut-off wheels, 5 assorted 
e ners aving, routing or carving burrs, 2 2 polishing buffs 
ted point, 2 bristle polishing brushes, circular 
p shape, 3 mandrel arbors, 20 assorted sanding 
emery, garnet, sand, fine, medium and coarse 


“Sena ¢ Coin or Money Order * Shipment Prepaid 
Philadelphia Machinery Co. 26°5,"-5:,118.N- 
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FR ra Sec TOR] 

































3 pamcode oa 
id. and eenggod Amazing money maker for farms, truck gardens, 
\ | ----9 4 to 8hrs. orchards, nurseries, poultry ranches, country homes, 
IN * ga on etc ‘lows, discs, harrows cultivates, mows 
3 a" , cuts weeds. Runs belt mac hinery. 2tod 
oa Pa fiding or walking types. Write for FREE 
ok cat LOG. Low Factory Prices and 10 day 

T > Frail Pian. Address Nearest Office 

| SHAW MFG. CO., 5712 Front St., Galesburg, Kans. 


130 PS West 42nd St.,New York, WN. ¥. 5812 PS Magnolia 
~ Ave., Chicago, ii., 668 PS North 4th St., Columbus, 0. 


SHAVV ~- ALTRACTOR 


AKCADE 


"Air Tires or Steel Wheels 





Low Cost 
POWER TOOLS 


Compare These Prices 


Drill Press, 15” high, $5 30; Disc 

Sander, 814”, $5.00: Jig Saw, 10” 
cheant, $5 30 Belt Sander, 4”x4” 
drums, $8.00; Lathe, 8” Swing, 30” 
between centers, $9.50; Band Saw, 
Bench Saw, 6” blade, $11.00; Bench Saw, 





10”, 


$18.00: 
8” blade, $25.00. Prices west of Rockies slightly higher 


Also other Bench Tools, Model Makers and Acces- 
sories at very attractive prices... all quality built for 
long service and accurate workmanship. If dealer 
cannot supply, order direct. Write for 


FREE CATALOG Arcade Mfg. Co., 1218 Shawnee St. 


Freeport, Illinois 









































(CANNED woop 
MAKES HOME 
REPAIRS EASY 











What Have You Got to Fix? 


You can do a fine job of repairing holes in 
tile, broken chairs, loose casters, cracks, etc., 
with this canned wood that handles like soft 
putty and quickly hardens into wood. You 
can paint it, carve it—drive nails and screws 
into it. It’s wonderful. It’s PLASTIC WOOD. 
Try it. Results will surprise you. 
Paint, hardware, 10¢ stores sell 
PLASTIC WOOD in 
10¢ and 25¢ tubes, 
and also in 35¢ cans. 






PROVED Best \S 
s 
EVERY TES" ° 


MAKES QUICK 
REPAIRS 







Quickly, permanently joins and 
repairs china, glass, wood, cellu- 
loid, etc. It’s Transparent—yet 
sets like granite. 

Also available in Metal color. 
At paint, hardware, 10¢ stores. 


Old English 
On re oe 























DECEMBER, 1938 Ple 





ntion POPULAR SCIENCE 





MONTHLY when writing to advertisers. 














—T & 










srr 

a 
Keys Tone * 

HOME WORKSHOP | 
eer ee 


= ~~ 


CUTTING TAPERS 
A hinged jig, with 
thumb screw attachment 
for holding one end of 
the work the desired dis- 
tance away from the 
fence, makes the cut- 
ting of tapers accurate 
and easy. 


Amazing money’s worth 






i 


KEYSTONE made by DISSTON 


CIRCULAR SAWS 


Very little money buys a dependable blade 
.-.a KEYSTONE Circular Saw—made 
by DISSTON! Expert sawmakers design- 
ed these saws specially for fine craftsman- 
ship, at low cost, in your home workshop. 


Keystone Saws are amazing values—$1.70 
to $2.40 for 6” to 10” sizes. They fit your 
machine and suit your work. Run true, stay 
sharp. Ask your dealer for Keystone Home 
WorkshopCircularSaws—made by Disston. 


Cross-Cut; Rip; Combination 
6" 14" hole) $1.70 8” (14", 56", 34” hole) $2.00 
7” (2" hole) $1.80 10” (59", 34" hole) . . $2.40 
Rip Saws slightly less 
Also Hollow Ground, $3.00 to $5.00 











KEYSTONE * } 


PACE MAKER. 
- ecu - 


Also KEYSTONE made by DISSTON Hand Saws. 
Skew-back and straight, cross-cut and rip. Prices, $1.00 
and up. K-3*‘Pacemaker,”’ skew-back, 26” blade, $1.50 
y Prices slightly higher in Canada 


fie \% FREE BOOK SEND COUPON 
pISSTON For free copy of “‘Disston Saw, Tool 
SAW 


and File Manual’’—tells how to sharpen 
Lane #08 all kinds of saws, send this coupon to: 
ANUAL -— oe ee ee ee ee ee ee ee ee ee ee 


HENRY DISSTON &SONS,INC. 
1210 Tacony, Philadelphia, U.S.A. 
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IF HE ENJOYS MAKING THINGS. . 
GIVE HIM 


A Construction Kit 
for Christmas 


UR construction kits make excellent 

gifts for those in your family, or among 
your friends, who enjoy making things. Each 
box contains the raw materials for building 
some famous ship model or other unusually 
interesting project, and all the necessary 
blueprints and instructions are _ included. 


Prices range from 50 cents to $9.95. 


Incidentally, there is still time to make a 
piece of furniture or one of our simpler ship 
models yourself, if you prefer to give the 
finished article as a present. The complete 


list follows: 
SIMPLIFIED SHIP MODEL KITS 


— 


F. Liner S.S. MANHATTAN, 12” long 
H. Cruiser U.S.S. INDIANAPOLIS, 12” long 


J. Clipper SEA WITCH, 9%” hull, 13” over all.... 1. 


STANDARD SHIP MODEL KITS 


A. Whaling ship WANDERER, 20%” hull, 27” 


over all we 
D. Spanish galleon, 24” hull, 30” over all 6. 
E. 3attleship U.S.S. TEXAS, 3’ long , * 
G. Elizabethan galleon REVENGE, 25” hull, 28” 

over all 7.28 


L. Farragut’s flagship HARTFORD, steam-and- 


sail sloop-of-war, 33'~" hull, 41” over all 8.45 


Q. Privateer SWALLOW, a Baltimore clipper, 
12%” hull, 20” over all 4 
V. Clipper SOVEREIGN OF THE SEAS, 20%” 


hull, 26” over all 4.957 


Y. Trading schooner, Maine type; 17%” hull, 
22%” over all “  * 
2S. U.S. Navy destroyer PRESTON, 31%” long 5. 
3S. CONSTITUTION (‘‘Old Ironsides’’) 21” hull, 
31” over all 6 
4S. Clipper ship GREAT REPUBLIC, 31%” hull, 


412” over all 8. 


5S. Coast Guard Patrol of 165-ft. type, 20%” long 


(same as President’s yacht POTOMAC) 4. 


6S. Brig MALEK ADHEL, 20” hull, 33” over all; 


frame-and-plank construction 9.75t 


(Continued on page 242) 
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MODELTRAINS 


SCALE 


MIN-I- 
SCALE 
MODELS 
“oO” 
GAUGE 





KITS 






Locomotives $47.50 
Passenger Cars 8.50 
Freight Cars 00 


Perfect, die cast scale models, accurate to the smallest detail. 


Absolute scale accuracy Sturdy construction Precision 
workmanship. All locomotives ‘‘run-in’’ under power Loco- 
notive, 25%": Pullman, Baggage and Day Coach, 22"; Box 


ar and Hopper. 12”. Tank, 10%”. Kits as- 
wmbled easily without drilling or machining. 
Send 3c stamp for full information. 


FREE 
sexo ammsinfves Detrich, Micaela 


CLAMPS QY 


Use more clamps as “‘helps’’ for firmer joints, for 
setting-up, for accurate drilling, sawing and joining, 
for holding, drawing-in and lifting—you can't have 
toomany good clamps, and ‘‘Jorgensen’’and‘‘Pony’’ 
Clamps are the very best. Those illustrated have 
been selected for the home work shops. 

ADJU CLAMP ref 


“*The Clamp Folks’’ 
408 WN. Ashiand Ave. Chicago, U.S. A. 








Genuine *‘Jorgensen’’ 
Handscrews grip at al! an- 









Sannee ae gies, never slip, splitor loos- 
) : Pony *‘50"’ Fittings en. ’ All sizes. Bend $3.20 
Pony Minia- go on ordinary *4 plus postage (7lbs.) for 
tures 9 types pipe. Any length. ] Handscrews—open 6’’. 
—1’’ to 2’’ Send $3.00 plus post- 
‘ N “. age (6 lbs.) for fittings for two ‘‘50’’ 
cap. Not toys Clamps. Also ‘*Pony’’ No. 52 Fittings for 
but fine tools pipe—2 sets for 
with100uses, $1.50 plus postage. 











Catalog FREE @& 
MODELBUILDERS & 


BIG NEWS FO HOMECRAFTSMEN 


the values and prices featured in the great new C-D Hand- 
ok Catalog—now ready! Bargains galore. Thousands of items 





including 135 world-famous C-D flying model airplanes; also 

her makes, 10c up. Also O, CD, OO and HO gage model RR 

juipment, and toy trains at 20c up. Gas model airplanes, and 
ts—and all necessary supplies. Microscopes, etc. Noth- 

g ever like it before. Edition limited, so act at once. ¢ 

Cleveland Model & Supply Co., Inc. 

4508-B83 Lorain Ave. Cleveland, Ohio 

Gears, speed reducers, sprockets, thrust 

bearings, flexible couplings, pulleys, etc. A 

complete line is carried in our Chicago stock. 

kind. Send us your blueprints and inquiries 

Send 10cfor Complete CatalogNo.214 

CHICAGO GEAR WORKS 


| well known gas engines; hand tools, power machinery, ship 
1 for only........ 
In Stock—Immediate Delivery 
Can also quote on special gears of any 
769-773 W. Jackson Bivd. CHICAGO, ILL. 











The IDEAL GIFT! 


For machinists and toolmakers, diemakers and pattern- 
makers. You can easily choose yours from Free Catalog. 
GERSTNER TOOL CHESTS 
538 Columbia St. Dayton, Ohio 


FREE ELECTRICITY 


Wind driven car generator gives free Lights and 
Radio reception anywhere. Homebuilt instruction 
plans, made to cost less than $1.00. One wire electric 
fencer from Ford coil. Send 25c for copyrighted booklet. 


WESCO, 902 Terminal, Minneapolis, Minn. 


‘wk aot deed 


ELECTRIC FUN! 200 stunts with 110 volts. Book tells how to make 
buzzers, floating 















arcs, motors, rings, window displays, electric 
magic etc. $1. 
HIGH VOLTAGE FUN! Companion book of 200 advanced experi 


ments $1.00 
SPECTROSCOPE quickest, surest way to analyze chemicals or ores 
with chart to identify elements and book of 100 experiments 2. 

STROBOSCOPE with 110 volt motor, neon lamp and book of 100 
experiments 1.00 
GIC Phosphorescent Rod glows in the dark in 6 colors 


M 1.00 
CUTTING & SONS 128 S Street Campbell, Calif. 
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Treet Topics 


YOU'RE 
HIRED’ 
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‘4 YOU CAN WIN 
- BY A 
— CLOSE SHAVE/ 


™ ° 





TREET 
BLADES/ 


\ 


v ~AND TREET YOURSELF 
TOA PACK OF 
PERFECT SHAVES’ 





SINGLE 
EDGE 
BLADES 
FOR GEM AND EVER-READY RAZORS 


| Treet Safety Razor Corporation, Newark, New Jersey 
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treHobby of Hobbies 


for Young Men J 
and Old Men.----  / 


Yes, the ace of hobbies for 


Young and Old. You will Money 
. ker 
think so too, after you - 
¢ The 


have finished your first 
piece of WOODCRAFT... 
It’s an absorbing hobby. Through- 
out your life, you can make lovely 
livable furniture, also lamps, 
ee pry ete, Start wit h saw, plane, 

th $1. 98 scroll saw outfit. 


Craftsman’s 
new catalog 
No. 11 
is a veritable 
storehouse of 
up-to-date 
facts for 
Woodworkers. 


Wo & d Working Secrets 


This remarkable 136 page catalog 
brings you the latest ideas, and 
startling bargains! AGE after page 
For example Deal No. 38 of NOVEL and 


hard-to-find, im- 








4 ft.-1, in. West African Iroko rare, 

‘ as 5 yy tan lies All ported woods from all 
Wood (silky brown flaked) for over the world 

eo yoy $450 Complete list of all 

oe a ae Standard American 

111 woodworkers appreciate this: Woods, cut to con- 


20 different kin of Amer-) peal venient sizes without 
ican woods in neat box, each | Set waste. Big Bargains! 
piece 2% "xh" inch thick No, 4 
€ labele 4 


ich neatly Also large assort- 






c ( Wonder All 
ful for reference, used in many ( gop ments of attractively 
ools. All the wood pieces designed legs, carved 
can be used up any time in | $4 jecorations, mould- 
actual wood working. ) Seer asesnere 
ings, plain and orna- 
A Bargain for an hae mental hardware of 
Deal No. 101, only $1.98. High all descriptions. 
quality scroll saw, one dozen saws, Exquisite card table 
choice of Mahogany or Walnut for tops, matched veneers. 
two corner pieces, 2 blue prints, all 301 Scroll Saw Pat- 
needed hardware. Total $1.98. terns: 235 are brand 
il new! 
Fe et The catalog explains 
eee / a5 the new Craftsman 


Art Inlay Process. So 
easily learned. 

And—new pointers on 
correct wood finishing ! 


Mr. J. H. E. 
weantanied Hills 


A valuable hint on the 
correct use of glue. 
Scores of other 
pointers on the “how’”’ 
of woodworking! 
This is but a partial 


THis man started with a $1.98 scroll Set of contanta. alt for 
§ S, é or 


aw outfit. (See Deal No. 101 in left mae > 
land corner.) Now the same man hasa Only 10c. Write while 
complete work shop in his basement. this edition lasts! 





end new 


for whicl 


close 10« tamps or coin please 


CRAFTSMAN WOOD SERVICE CO., 2729 S. Mary St., Chicago. 
I 
1 


italog N 11 for Woodworkers 


Bargain C 


Name Age | 
Street and No, 

Town State I 
If you also want to order one or more of the deals from this | 
advertisement, state Deal No. 

Enclose full amount [] or $1, balance C.O.D. i 


Money back if not 100 per cent satisfied 
ee ee ee ee ee ee ee ee ee ee 
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8S. Fishing schooner BLUENOSE, 17%” hull, 


9S. New 







Give Kits This Christmas 


(Continued from page 240) 
22” 


all 4.95 
Bedford whaleboat, 


over 





with complete equip- 

ment, 14” long 2.75 
10S.Confederate raider ALABAMA; steam sloop, v 
bark rigged; 21%” hull, 28” over all 8.20 s 
e 
MODEL-OF-THE-MONTH KITS -- 
M. Aircraft carrier SARATOGA, 18” long $1.00 » 
N. Convoy of four U.S. destroyers, each 64" long .75 $ 

R. U.S. cruiser TUSCALOOSA, 11%,” long 1.00 
J. HISPANIOLA of the book and movie ‘‘Treas- s 

ure Island,’’ 7” long 5 

Z. H.M.S. BOUNTY, 8%” hull, 11%” overall 1.50 
2M. Ocean freighter, 14” long 1.54 ' 
3M. Yacht NOURMAHAL, 8” long 1.0¢ { 
iM. Oil tanker, 14” long 1.54 | 
5M. Liner PRESIDENT LINCOLN, 14%” long 1.51 I 
6M. Fishing Schooner WE’RE HERE of ‘‘Cap- q 

tains Courageous,’’ 91." over all Pe 

















a 
You can construct a locomotive with Kit IL 
Pp 
‘ i Aa ali h 
MODEL RAILWAY KITS « 
1L. HO-gauge, Hudson-type model locomotive and ir 
tender, 14” long 9.95° 
2L. Supplementary power unit for locomotive 1L 
consists of 6-volt motor and worm and gear 4.5 | 
3L. HO-gauge track kit. Contains raw materials Ne 
for making 25 ft. of track +.00* 
4L. Deluxe track kit. Same as 3L except that kit —— 
contains third-rail chairs ialiaia 6.95* 
MISCELLANEOUS 
4. Solid mahogany book trough...... sail 5 
5 Solid rock maple hanging wall rack 5.7 
7. Whittling kit with two shaped blocks for mak- 
ing sea captain 5%” high 1.50 
8. Whittling kit for six different Scotties; each is 
2” by 2%”, sawed to shape 1.00 
10. Copycraft whittling kit for making one of sev- 
eral Hobo Hank novelties. Includes master 
model 5%” high 1.50 
12. Marionette kit for making a model of Dopey $1 
the Dwarf, 9” high. Hand-painted head and ‘ 
complete parts, ready to assemble 2.257 At 
Ele 
Note: If you live west of the Mississippi River or ir tric 
Canada, add 50 cents to prices marked with an asterisk Stor 
| (*) and 25 cents to prices marked with a dagger ( or 
| Pos 
pai 
Popular Science Monthly, Dept. 128A 
353 Fourth Avenue, New York, N. Y. 
Please send me C. O. D. Kit 
I will pay the postman the price shown above plus 
a few cents postage in full payment. (Canadian 
orders cannot be sent C. O. D.). 
Name 





Address 


City 
(Please print ir name and add? 
If you prefer to send your remittance with thi 
order, you save the C.O.D. charge Remit | 
money order, check, or registered mail. This offe 
is made only in the United States and Canada 
Also see note above 


State | 


ess very clearly) 








when writing to adi 












ertisers SCIENCE 


POPULAR 

















MEGOW § mone arvane 
Foo 


€ Candin c 
World’s champion Bas- $9.95 f 
sett’s new 48” gas-pow- . 
ered crackup-proof sen- / 


sation! Finished prop., ®lms 20cpost. ¢ 
many ready-made parts, rubber wheels. Also the famous 
QUAKER FLASH, FLYING QUAKER and others. Also 
rubber-powered Giant Fliers with motor-hum device 
$1.00 up. 


SHIPS ... . carved hulls, many ready-made parts, 
complete plans and materials. XEBEC 
(Rob. Crusoe); HISPANIOLA (Treasure 

\ Island) ARABELLA (Capt. Blood) and 

j others, $2.00 (15c postage). 







HO-GAUGE MODEL RAILROADS. Most 
realistic freight cars, 50c. Send 5c postage 
for 100-page illustrated catalog Model 
Kits, ready-made parts and supplies. 


5 Dept. PS —H d & Oxf. Sts. 
MEGOW’S °° “Ohuadeipnia, Pa. 


XEBEC Or 217 N. Despiaines St., Chicago, Il. 

FLEXIBLE... 

transparent, waterproof (Y7 
“4 


J 
y 






















@ Holds permanently on china, 
glass, wood, metal, leather, 
paper, fabrics. Not affected by 
heat, cold, moisture. Dries 
quickly. Ideal for model mak- 
ing, as well as for mending. 


a> DUCO CEMENT 


- PRACTICAL 
MAGNIFIERS 


FOR EVERY PURSE AND PURPOSE 
Sizes 114” dia. to 5” dia. lens. Prices, 50c 
to $10. Send for FREE Catalog of these 
attractive, well-built instruments. 


Dealers’ Inquiries Invited 
THE MAG-NI-LINE PRODUCTS 
3456 E. Jefferson Detroit, Mich. 


"THE NEON LIGHT sets you RIGHT” 

















At 
Elec- 


tetoas Handiest electrical tester made; quickly locates 


Stores trouble in electric circuits, fuses, cut-outs, motors, 
or radios, etc. Has 1,001 uses for electricians or home. 
Post- Tests any voltage 110 to 550; tells A.C. from D.C. 
paid Excels ordinary clumsy test bulb. Fountain-pen size; 


with pocket clip. Lifetime guarantee. 
L. S. BRACH MFG. CORP. 
57 Dickerson St. Newark, N. J. 








tess cutters (C.0O.D. or outside 
), S. $3.25) Postpaid 

Make tongue and groove joints; shape 
mouldings, picture frames, plaques, 
etc. Limitless projects can be given a 
professional finish with this shaper. It 
has 8/’x5%” steel table; stands 5%” high. 
Uses standard 5/16’ hole cutters. (Cutters 55c 
eact Oilless bearings. Your fractional H. P. 
motor runs it. 

4, CA 0G describing $150 prize contest (ist prize 
Zee TAL $25; 2nd, $15; ord $10; 66 other cash and (2) 





merchandise prizes). Cat. illustr. complete power tool 
rag ) . . 


line: Jix Circ. Saw with oilless bearings, $3; 


. Saw, $1.50; 
ty Drill Press, $2.50; completely equipped Lathes, $2 & $4.90; 
7 Sander, $1: etc. Order today or send card for Catalog. 


J & H Metal Products Co. 3 Commercial St. Rochester, NW. Y. 
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to the blade. Makes full 


the new catalog! 


6" JOINTER 
WITH 

DUAL PURPOSE 

SAFETY GUARD 


Clean, modern lines, 
tripleknives that plane 
at 12,000 cuts per minute 


tool, whether you're plani 






Driver Tools and Accessories. 





Walker-Turner Co., Inc 


“MATCHED PAIR” 


FOR THE MAN 


WHO SAYS 








- B . 10" 

GEARED POWER 

TILTING ARBOR 
SAW 


Tired of playing with 
“toy” saws? Here's a 
big, rugged, precision- 
built tool! Direct Gear 


Drive delivers 30% 


to 40% more power 


3” cuts—or move the 


saw arbor effortlessly to any angle up to 45° and 
cut through 2” with the table level. No belts, no 
pulleys—nothing but carefully machined parts, 
built to give years of carefree service. See it in 


—and a dual purpose 
guard that lets you plane boards to ribbon thin- 
ness or narrow stock down to minimum width— 
safely! Roomy tables, sealed ball bearings, pro- 
tractor guage that gives fine readings. Hand-fin- 
ishing can never equal the work you do with this 


ng, joining or rabbet- 


ing. See this Jointer in the new catalog! 


FREE —Be one of the first to have the new Driver 1939 
Catalog! 48 pages of pictures, specifications, prices on 


Send the coupon today! 


DRY RRenginasred 2 Y WER TIOI 


*y 
2128 South Ave., Plainfield, N. 3. 
Rush me free copy of new 1939 catalog, describing tools, 5 


3 accessories, and motors. 
| Name....- 
4 eee Le 
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Gus Cures Winter Ills 


(Continued from page 158) 






“you ought to be the happiest guy in town. 
Coal orders can’t be hard to get in this sort 
of weather.” 

Jim Jelliff smiled briefly. “Oh, the coal 
business is good enough,” he admitted. ‘But 
something is radically wrong with my car. 
I’m afraid that fixing it is going to be an ex- 
pensive job. Look it over, will you, Gus?” 

“T certainly will,” Gus assured him, “just as 
soon as you’ve told me what it is you want 
me to look for.” 

“There’s something wrong with the oil,” 
the young man said. ‘When I started out 
this morning, I noticed that my engine was 
making an unusual lot of noise. I’m always 
careful about my oil, and when I had it 
checked at a service station I nearly dropped 
dead when it took almost a complete refill to 
bring it up to the level. 

“I was busy running around all morning. 
















































Two or three times, when I came out of some — 
place to get in the car, I noticed that oil was pf 
dripping out of the bottom of the engine. 51: 
That worried me, and early this afternoon I cr 
had the oil checked again, at another service fr 


station. Darned if she didn’t take almost two 








quarts! The fellow who put it in said that = 
he thought that instead of circulating the way ith 
it should, the oil was just shooting out of rae 
the motor—and, if so, I was in for a big dru 
job. So, as soon as I could get the time, I rn 
sjood pressure D6 4, ploo came along to you. What’s the matter?” — 
e glides hs) "Fluctuations 1 Gus lifted the hood. Then he took the cap 
plade drags and Pe off the oil-filler tube—and began to laugh. 
“Nothing to get gray-haired about, Jim,” 
he reassured the worried young man. “All 
O BARE the facts about razor blade quality, oe ie aig Al nad as Fou Se ae yas pats 
Gillette retained Dr. William M. Marston, emi- for the oil you wasted. All that is the mat- 
nent psychologist and originator of the famous ter is that the moisture from the oil froze 
Lie Detector. Strapped to the Lie Detector... the on this fine screen over the mouth of the 
same instrument used by police ... these men filler tube. Your car doesn’t happen to have BU 
shave one side of the face with a Gillette Blade, a crankcase breather pipe, so the blow-by past 
the other with a blade of different make—while your pistons builds up pressure that’s been pe 
theirinvoluntary emotional reactions are recorded. forcing oil out through your engine’s main 
Dr. Marston proves the Gillette Blade is far bearings. 
superior in every respect to substitute blades “Well, here’s your repair job!” He tock 


tested. You get shaves that are: 1. Easier. 2. Faster. 
3. Free from irritating disturbances that can up- 
set you for hours. Read the graph above. Weigh 
the evidence. Try a Gillette Blade yourself—and 


a small screw driver out of his pocket and 
loosened up the steel wool that formed the 
filter. ‘“These holes are too large to freeze 





learn what a big difference it makes when you over. You won't have any more trouble.” 
shave with a blade that’s pre- The clock in the office struck five. Gus 
cision-made to fit your —~ yawned and stretched his powerful arms. 7 
Gillette Razor exactly. “MILLION -DOLLAR” “Quitting time,” he said, grinning at Joe and gle 
[ SHAVES FOR LESS THAN H , “Well oth i th jollar!”’ bo: 
MORE SHAVING COMFORT FOR YOUR MONEY SL-, A DAY arry. eu, another day, another dolar: all 
Joe Clark glanced over the numerous job _ 








° slips that he had taken out of the clip hang- 
1 et { eC ing over Gus’s bench. “Quite a few dollars 
today,” he said contentedly. “But of course 


PRECISION-MADE TO FIT YOUR GILLETTE RAZOR EXACTLY you wouldn’t think of that!” 













D. 
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TYPE CHEAP OIL BURNER 


d HEAT. ig” om 
cook and HEAT he wn, my Pe. Wood 


HOTTER—No Drudgery, ty Ls mL a 
Dirt or Ashes—More Heat 
Quick at SMALL COST. 


OVER 40,000 SOLD 


Beats any oil burner ever gotten out for 
low cost, perfect performance. Burns 
cheap oil a new way, without pre-gen- 
erating or clogging up. Quick intense 
heat by Simple Turn 
of Valve. 


30DAYS’ TRIAL 


Prove its efficiency, 
convenience and eco- 
nomical operation. 

Write immediately for 
FREE BURNER 


OFFER TO AGENTS 








AGENTS 
Salesmen 


BIG MONEY 


F.Silversays:**Ican 
dispose of 250 HEAT 
an IGS before this 

ear ends Sample 
Garne rFREEtopro- 
ducers. Write us now 
for agents’ offer 





FURNACE 


Quick HEA AT at 
Turn of Valve! 


who will demonstrate and take orders. Write quick, be first to learn how to’make 
REAL MONEY right now, spare or full time—mail lc postcard today. 


UNITED FACTORIES, P-761, Factory Bidg., Kansas City, Mo. 














NEW BIG STREAMLINED LATHE 


Swings 10” dia. 


At An Amazing 
Bargain Price 


Imagine! This extra heavy wood 
lathe, steel bed 48” long, at low 
prices. Heavy duty head stock, 4- 
pulley for V-belt. No. 2 

plate screws on to spindle. 
at amazing low prices rite to- 
line precision woodworking machin- 





Morse Tape rG enters. Sealed ball bearings 
ol rest 10’ long. Complete line of accessories 
day for free catalog describing Blue Star ful 
Factory-to-you prices. Not sold thre ough agents. 


BLUE STAR PRODUCTS 





512 Wood Ave. 


L W Grinding Attachment 


For 8 to 16” Metal Lathes. Build It Yourself. 


Fairtield, lowa 












At last, a pescienen grinder within your means. You save 

3 by finishing our semi-machined castings, on your own 
at th e. HURON he andles both internal and external grinding. 
Accuracies to .00025’’. Mirror finish easily obtained. Grinds 


valves, pistons, bush ings shafts, hard or soft, holes, lathe 
¢ nte ra. Sharpens reamers, milling cutters. Does eccentric 

uling; laps. porsanes cores of ether uses, for home 
workshops, gar ages, mact shops Write for FREE 
illustrated folder and full information. 


Huron Machine & Tool Co., Dept. C-12, Yale, Mich. 


Semi- 
Machined 
Castings 
Onty $5-95 














MA! MONEY! Wood is valuable. pas 16 to 20 cords a day. Does 
= ae — 7 men. Ottews easily operated by man or boy. Falls 

ws limbs. Use 4 opp SS, mzine for other work. Write for 
FREEL book. "OTTAWA MF co. 1301 Wood St., Ottawa, Ks. 


BUILD YOUR OWN HOME WORKSHOP | 


Old auto parts make wood lathe, metal lathe , ji saw, drill press, 

shaper, 10’/ circular saw. Save money. Plans, 
for all 6 tools, only $2.00, pre paid: 
Se nd $2.00 today. 





complete 
Thousands satisfiec 


B. J. MEZO CO. 
8532 Vanderbilt, Dept. S, Detroit, Mich. 














Latest type heating stoves, window assemblies, 
couplers. Everything for ‘the trailer. 40 page 
mes catalog, 10c 
ARVEL TRAILER PARTS CO. 
19035 Celestine Ave., Detroit, Mich. 


ONE-MAN SAWMILL —! 


ihn bade, a> TURN TREES INTO rrr 

















gles, lath, ties, crates, MONEY WITH A BELSAW Q&J4]U) 

Three capacities: 10, 14 and 20 
ft Accurate set works positive 

dogs Hand or power feed Runs on low 

power—many owners ase old auto engine. 

4 itself quickly—thousands in commercial 

service verywhere. Write for free lamber handbook 

and catalog of mills, supplies, tools, saw tables, and 


woodworking 
Belsaw Machinery Co. 


equipment 


846-1 Davidson Bidg. Kansas City, Me. 
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This Christmas give 


Hearing Ease 


to someone now 
HARD OF HEARING 


Western Electric 


HEARING AID 
Ortho-technic Model 





F one of your parents, relatives, or friends is 
handicapped by poor hearing, think what it 
would mean to hear clearly again in group con- 
versations, at theatres, movies, concerts—to join 
once more in the “small talk” that adds so much 
fun to living! 
What more wonderful gift could you give them 
than better hearing? 
How you can do it 
Naturally you cannot select a hearing aid for 
another person any more than you could select 
glasses for them. But you can either give them 
a letter-of-credit on their nearest Audiphone 


| dealer, or take them there for a scientific Audio- 


metric test. 

Then the new Western Electric Audiphone 
can be assembled to meet their individual needs. 
Built on new principles in hearing aid design, 
this product of Bell Telephone makers is bring- 
ing greater happiness to many users, 

Why not send the coupon today for further 
details and dealer’s name? 


a nn nn ee ee ee |} 
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1 GRAYBAR ELECTRIC CO., Graybar Bldg., New York. \ 
1 Please send details on New Western Electric Audiphone (Ortho- ! 
: technic Model) and name of nearest dealer. PS-39 | 
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HOUSANDS have found in 
microscopy a fascinating per- 
sonal home hobby. A new 20- 
page booklet tells what to look 
for through a microscope, how 
to begin your exploration into 
the mystic unseen world. Write 
for your free copy today 









At left, precision Bausch & Lomb 
Model R Microscope, 75 to 300 
power, with 455-page book. 
$21 Book alone, $5.00. Other 
microscopes, $ 14.5010 $774.50 


BAUSCH & LOMB 


221 BAUSCH ST., ROCHESTER. N. Y. 


BAUSCH & LOMB 
MICROSCOPES 


‘Americas Smallest Radio 


... WITH BIG SET FEATURES 


A real radio in every respect 8m all 


enough to carry in one hand 
x5°x4% ek powerful enough to 


bring in Mat wash clear anc 














Dynamic « 






ker e 

4 full size GENUINE RCA 1 Walnut 

tubes and aerial—ready to play on svORY... -Slextra 

n —s It, 60 cycle current. One re Back Offer? 

year gt ntee. Free Home Trial. i sh $1 deposit 
1939 cerenee FREE c. 0. BD 

Silver Mtg. , inc., Dept.32, 26s ‘Elston, Chicago 





a \> ronnie 


DUTCH KRAFT 
WOOD FINISHING KITS ‘ 


Now, for the first time, you can hfve for your ~ 
home shop the same wood finishes used by the 
leading furniture factories in Grand Rapids 
and throughout the country Dutch Kra 
Wood Finishing Kits av ¢ you complete 
assortments of necessary quality materials 
especially gr singied and assembled by leading 
experts for fine wood finishing... You can do | 
better work and you save money, because | 
these kits save you from $1.6 $7.64. Send 
trial order today for Kit No. 1, containing | 
20 finishing items — stains, thinner, varnish, 
shellac, filler, wax, sandpaper, brushes, etc 

regular $4.15 value for y $2.50 plus 


postage. Weight 12 pounds 
\\ THIS VALUABLE MANUAL 
SENT TO YOU 





FREE 


es \ \ 
v nu Al \ Considered the most practical and helpful guide on wood 
“ finishing ever prepared, this Dutch Kraft Manual, 
ching \ lof - Pos 
dood FH containing helpful hints and practical suggestions for 
\ your wood finishing sent FREE on request Write 


\ for your free Send check for Kit No 1 


\ DUTCH KRAFT CORPORATION 


copy today 





Subsidiary of Grand Rapids Varnish Corporation 
Main Office and Factories: Grand Rapids, Mich. 
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Make a Mechanical Stage 
for Your Microscope 


(Continued from page 217) 


a curve at the-extreme end to fit around the 
two rear buttons of the shorter micrometer 
unit. Solder the buttons to the bracket as 
shown, being sure that the micrometer screw 
is directly above the unthreaded rod of the 
unit, and that the entire unit is parallel with 
the edge of the microscope stage. 

Finally, unite the upper micrometer unit 
carrying the slide holder with the threaded 
buttons of the lower micrometer unit. These 
buttons, incidentally, are only 1%” apart, 
measured between outer surfaces. A heavy 
brass link, made from a piece of 3/32” by 
1,” stock, or something similarly stiff, joins 
the two micrometer units. One end of this 
link is soldered to the knob end of the un- 
threaded rod of the crosswise unit, while the 
other end is soldered to the tops of the two 
threaded buttons of the second micrometer 
unit. The link must, of course, be bent to fit 
properly, and the two units must be held in 
position with clamps or other means while 
the soldering is being done. A small torch 
is better for soldering than an iron, in this 
case. When assembled, the lower micrometer 
unit, should be about 4” below the upper, 
crosswise unit, to allow sutficient clearance 
for the end of the slide carrier when it is in 
an extreme right-hand position. 

That just about completes your mechanical 
stage. No finishing of the brass is required, 
unless you want to lacquer it to get rid of 
the brassy color. Ease of operation depends 
on proper alignment of the various parts, 
and adequate clearance without introducing 
lost motion. A bit of oil may help things in 
case of a little binding. 

Dimensions are not of extreme importance, 
and you can vary those given within reason- 
able limits. If you are left-handed, you can 
transpose the parts so that the control knobs 
are on the left. In the stages shown, lateral 
travel of the slide carrier is about 31.” maxi- 
mum, which is more than would be required; 
but much of this results ‘from allowing space 
at the right sufficient to permit the stage to 
be mounted to a larger microscope. The 
spring clips permit the slide to be shifted 
endwise if necessary, to bring the object 
area over the opening. Travel of the slide 
carrier forward and back is slightly more 
than 1” overali. 

With your‘mechanical stage completed and 
attached to your microscope, a little prac- 
tice will make you familiar with its use. In 
the ability to move specimens accurately un- 
der the lens, you will gain new precision and 
enjoy greater thrills with your hobby. 
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coeeee EASY WELCOME 
INEXPENSIVE CHRISTMAS 
eeeccce ‘ GIFT! 


NATURE'S hidden miracles clearly 
revealed through this Wollensak 
microscope—only microscope with 425 
power for $20. Magnifies from 100 to 
425 diameters, in steps of 25. Easy to 
use. Ideal for photomicrography. Also 
425 150-power at $14.50—magni- 
POWER fies from 70X to FREE 
150X. At stores or BOOK! 
direct, postpaid (or o-4] 
C.O.D.). Money-back 
$) guarantee. Send for‘ 
FREE Book. 


806 Hudson Avenue, Rochester, 










Wollensak Optical Co. 


WOLLENSA K 
NEW POLAROID PRODUCTS 


Polaroid Desk Lam 
A light without glare. Money back ition 
Polaroid Jr. Microscope Attachment 83.50 
Converts any microscope into a polarizing unit. 
see October Popular Science Page 200 for other uses. 
Polaroid Sun Glasses To eliminate Glare 83.75 
Polaroid Film Can be cut for experimental needs. 
1”x4”"—S$4.00; 12”x12”—825.00. 

Order direct from 


POLARIZING INSTRUMENT Co. 
8-10W.40thSt. N.Y. City 
60 POWER TELESCOPE... $2 19 

VARIABLE EYEPIECE 20xX—40X—60X — 
fi E 1 Three telescopes in one. 3 different magnifications. 
® 20 power for ultra-bright images with 40 and 60 power for 

ra long range. Guaranteed to bring distant objects, 
people, sports events, ships, moon, stars, 
, 60 times as 


















Most powerful made for 
where near the money. Closes to lees 
than a foot in length. Multiple lone system. 30 mm. objective lens. 5 
ions, Directions included for using as a compound 4 lens microscope. American 
made, We pay the » postage. Only $2.19. Catalog of Microscopes, Binoculars, 
etc. FREE on request. 
BROWNSC OPE CO., Dept. 612, 5 W. 27th St., New York, N. Y. 


oA Gift i in the 
Right Direction 


Everyone on your gift list will receive last- 
ing enjoyment and practical use froma Hull Streamline 
Auto Compass—directions of travel are never a problem. 
Streamlined Bakelite case, built-in compensator, genuine sapphire 
bearing. Follow this excellent gift suggestion—only $2.95 at your 
dealer. Attractive holiday package. Write for circular. 


Hull Mtg Co., P.O. Box 246-E8, ae Ohio 














UNITS genuine salvage commercial appa 
fine experimental manual! BUIL. Doviiocin 6 Books FREE 

ts, 110-volt AC motor, eaves-dropping phone, ——— 

f detector, powerful arc light, ultra violet rays, arc fur- 

yres more! Used world-wide! Learn at home! 

s nb ONLY $3.99 for Special DeLuxe Kit and 6 FREE 
Electrical Radio books Books alone worth $3.00! 

t C. O. D. if desired. Stamp brings Bargain Catalog! 


EL CCTRICAL SALVAGE co. Box 524-512 Lincoln, Nebr. 


m8 BUILD Bouchon MODELS 


BOUCHER SHIP MODEL KITS for Beginners. 
Complete from $5.00 to $9.50. FREE LEAFLET 
P-12 Send 25c for Fully Illustrated Books. 


BOUCHER ‘2etaraverte stReeT. NEW YORK. 
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FF itbert American Flyer 
scale model is here! 


The A. C. Gilbert Company, manufacturers of Gilbert 
American Flyer trains, present a new “HO” gauge 
two-rail train line. Built to scale from actual railroad 
blueprints. All rolling stock is die-cast, with bake- 
lite wheels. All couplings are automatic. Locomotive 
is 4-6-4 N.Y.C. Hudson type, with remote-control 
reverse motor. 25-to-1 reduction gear gives tremen- 
dous pulling power. Locomotive and tender weight, 
3 lbs.; freight cars and caboose, 1 Ib. each, 


AND LOOK AT THE LOW PRICES! 


Complete train, consisting of locomotive, tender, 3 
freight cars, caboose and 16 sections of curved 
track (a complete 24-inch radius circle)... .$19.50 


Train — in kit form, completely machined, to be 
assembled and painted..........eeseeceeee+s9LD 


Locomotive and tender complete........... 912.50 
Same—kit form, to be assembled and painted. ..$10 
Freight cars and caboose (each) complete..... $2 


Same—kit form, to be assembled and painted. $1.75 


Write today for free catalog illustrating and describing 
these remarkable new trains, as well as newly designed 
ee ” vs . v . . 

‘O” gauge Gilbert American Flyer trains and equipment. 











BIG NEWS 
FOR "'O"' GAUGE MEN 


Gilbert American Flyer now offers a brand - 

new “O” gauge six-wheel switcher. An exact scale 
model. Remote control. Automatic couplers. Slope- 
back die-cast tender with rear headlight. Read full 
description in free catalog. Price, $12.50. 


GILBERL 
American Hyer Ieains, 


MADE BY THE A. C. GILBERT COMPANY 
506 Erector Square New Haven, Connecticut 
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They will have to get out of the way when you 
come down the hill with one of these new stream- 


line d I le xible I lye rs. 


They sail along like nobody’s business, ride 
bumps like a new car, sweep around curves like a 
racer. They're thesmoothest, speediest, safe stsleds 


ever made... just what you want for Christmas! 


Tell Dad and Mother about Super-Steering, with 


a turning range double that of other sleds. It 
gives you fu iP control at all times. Tell them 
about the new wee sss with no sharp 
ends to cut you, 

Take Dad to the store and show him the smooth 
Airline Eagle. He'll understand why Flexible 
Flyer is still the favorite sled of red-blooded boys 
and girls —just as it was when he whizzed 
down the hills. 


Show it to the folks and tell them why you want 
this streamlined beauty for Christmas. You'll 
be the king of the snow trails this year! 


Write for FREE cut-out model of the Airline 
Eagle. It steers just like a real sled. 


S. L. ALLEN & CO., Inc. 
449 Glenwood Avenue 
Phila., Pa. 
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Table-Top Factories 


(Continued from page 211) 


known as “aluminum-soap greases” actually 
are made in just the way you used. 

Casting duplicates of small objects in syn- 
thetic resin offers one of the greatest thrills 
that await an amateur chemist. You can 
repeat a chemical feat that made history, by 
preparing and molding the resin almost 
exactly as the pioneer in the field of plastics, 
Dr. Leo H. Baekeland, did it some thirty 
years ago. For the experiment you will need 
a supply of formaldehyde solution of about 
thirty-seven-percent strength, the usual type 
sold; and of phenol, or carbolic acid, in its 
pure, solid form—not the solution which is 
used as an antiseptic. Like such common 
household substances as iodine, lye, and am- 
monia, phenol is a poison, but may be han- 
dled perfectly safely with reasonable care. 

Immerse a bottle of phenol in hot water to 
melt the contents. The crystals liquefy above 
forty-three degrees centigrade (109 degrees 
Fahrenheit). When they have done so, weigh 
out 100 grams of the liquid phenol in a beak- 
er of about 300-cubic-centimeter capacity. 
Add fifty cubic centimeters of the formalde- 
hyde solution; then a gram of sodium hy- 
droxide or potassium hydroxide, which has 
been dissolved in about three cubic centi- 
meters of water, to serve as a catalyst, pro- 
moting the reaction. The rest of the experi- 
ment must be performed outdoors, unless 
your laboratory has a hood that can be used 
for drawing off the formaldehyde fumes, as 
they cannot be tolerated in a room. 

Heat the brownish liquid in the beaker to 
a gentle boil. Keep it at this temperature 
until, after about twenty minutes, the entire 
contents becomes thick like cold molasses. 
You will have no trouble in judging this 
point, as you will notice the sluggishness with 
which bubbles break through the hot liquid. 
This is the time to pour it into molds. 

You can use a test tube or a small bottle as 
a mold, or you can make small plaster-of- 
Paris molds of more elaborate shapes. These 
should be prepared in advance by pressing 
small objects such as a radio knob or the 
head of a small doll into the wet plaster, and 
allowing the plaster to harden. 

After you have poured the resin into the 
molds, the castings must be “aged” or heat- 
treated. The purpose of this treatment is to 
make them firm, infusible, and insoluble 
Place the filled molds in a closed box that 
will serve as an oven. The drying oven de- 
scribed in a previous article in this series 
(P.S.M., Oct. '38, p. 206) is well-suited for 
this part of the experiment, when a lamp of 

(Continued on page 250) 
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OWN A ROYAL 


Believes Royal helped 
him get ahead! 
“The day I got my 
Royal I started typing 
my reports. The boss 
liked it Soon I hada 
larger territory. Now 
I have 5 men under 

me.’’ 


ear Uiaamey. 


Glad they picked 
a Royal 

‘“‘All of us use our 
Royal Portable——Jun- 
ior for his homework 

I to work out as- 
signments for a cor- 
respondence course 
which I’m taking.’’ 





































Ideas typed on Royal 
bring raise 
‘Ideas count where I 
work. Since I got my 
Royal, I’ve typed 
mine out. Already I've 





























FREE HOME TRIAL -on EVERY 


MEMBER %* THi FAMILY! A Royal Portable will help you write 
faster, thin: er. A practical, modern necessity — it’s an opportunity 
for a bet”. ghter future! A chance to do more, be more! 


Without =. ag apenny prove—right in your own home—that a 
Royal will heip you—whatever your business or profession—help you 
to set down your ideas and reports /egibly, impressively. Prove"too, that 
it will help the children with their homework . . . help every member 
of your family with their writing ! 


READ WHAT ROYAL GIVES YOU! Standard, full-sized 
keyboard. Easy, effortless action. Touch Control, Finger Comfort Keys, 
Genuine Dust Protection, Automatic Paper Lock, Touch-set Tabulator 
and many other office typewriter features. Tested, proved, guaranteed! 


FREE! Royal’s Instant Typing 
Chart, shows you how to type 
RIGHT, INCLUDED with every 
Royal Portable at no extra cost 
—a handsome, all-weather, 
triple-convertible Carrying Case. 


SEE whata Royal willdo! Then 
Own it on your own terms—cash 
or only a few cents a day! Mail 
coupon today for full details of 
Royal’s offer — prices, terms, 
Free Home Trial — everything. 
No obligation. 





ROYAL TYPEWRITER COMPANY, Inc. 
Dept. C-94, 2 Park Ave., New York, N. Y. 2 
Tell me how I can own—for only a few cents a day—a latest model Royal 











had one raise, and I g Portable—-with FREE HOME TRIAL 
expect another.”’ (DO YOU OWN A TYPEWRITER NOW? Then make it help pay! Write 
a Make and Serial No. on coupon margin for full trade-in value.) ¥ 
NAME STREET. 
ClTY STATE. 





Q W. J youe within experience can Ue 
aL fowsand « and ote REPAIR JOBS/ 


WELDING = 


(EKLY , 
ERFECTLY lt 







Complete with Power 















EFAS/LY INVENTED 


ELECTRO-TORCH CO., 2613-BN Michigan Ave., Chicago, Ill. 


ee A” 
= SOLDERING 


=—_— 


oe 


Unit— Works Off 110 Volt AC or DC Light Circuit 


Here at last is a portable machine that does real welding, brazing and 
soldering, yet is priced within the reach of all. The 3 in 1 comes to you 
complete with goggles, carbons, various types of welding rod and all acces- 
sories needed to do various repair jobs. It is all ready to plug in a light 
socket—nothing extra to buy. Simple instructions make it possible for 
you to do first class work easily without any previous experience or me- 
chanical skill. The 3 in 1 instantly creates a terrific flame by just touch- 
ing the carbons together. 


REPAIRS Gmeent, suze.conees, toms, 


The 3 in 1 is ideal for auto body repairs and fender weld jobs and steam 
fitters, plumbers, sheet metal shops, engineers, maintenance men and 
janitors will find it indispensable. By following simple instructions, 
heavy work such as bumpers, tanks and industrial repairs can be done. 
Ideal for the countless jobs around a home or farm. WORKS ON 
ALUMINUM, BRASS, COPPER, IRON, STEEL AND OTHER METALS. 


AGENTS! You will find quick easy sales waiting for you in repair shops, 
garages, factories, sheet metal, radio and bicycle repair shops, and many 
other places. Write at once for free particulars and learn how you can get 
your own 3 in 1 Electric Torch absolutely free for demonstration purposes by 
helping to introduce it to others. 
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KAYWOODIE 





Lou Ul be telling fuends 


It’s an affable habit, smoking a pipe. Uncommonly 
affable, indeed, if you smoke a Kaywoodie, because 
Kay woodie is such an uncommonly sweet pipe. Mak- 
ing that kind of pipe has been the business, and 
pleasure of the Kavwoodie ¢ ompany for years, and so 
you might sav Kavwoodie is something of a benefactor. 
If you are still without one, take our well-meant 
idvice: buy one. After that, it will be you telling your 
friends that sells the next Kaywoodies. Maybe you'll 
even tell as it’s the best pipe you ever owned. ~ 

Shape pictured No. 14, called curved. % Actual Size. For a 
better view of this beautiful pipe, turn the magazine sideways 


bf uns for the asking: Pipe-Smoker's 
Almanac . . . interesting things 
about pepes. 
KAYWOODIE COMPANY 
Rockefeller Center, NEW YORK and LONDON 
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Table-Top Factories 
(Continued from page 248) 


from sixty to 100 watts is placed within it as 
a source of heat. Heat the castings for four 
hours at a temperature of about sixty de- 
grees centigrade, or 140 degrees Fahrenheit; 
and then for four hours or more at about 
seventy degrees centigrade, or 160 degrees 
Fahrenheit. When this has been done and 
you remove the castings from the mold, they 
will be transparent and tinted the color of 
sherry wine. 

If you age the castings for the minimum 
time specified, they will still yield somewhat 
under heavy pressure, but should retain their 
form for some months at least. They will be 
more durable if you continue the heat treat- 
ment for several days; and even a week is 
not too long. 

Some variations in this method—which, 
like those that follow, is to be regarded pure- 
ly as experimental and not intended to pro- 
duce practical or salable castings—are in- 
troduced in commercial practice. After the 
hot, viscous liquid has cooled, it is ground 
and mixed with a filler. Then, with the aid of 
heat and pressure, it is molded into pipe 
stems, radio parts, handles, and knobs. 

Another modern commercial product is a 
varnish made from synthetic resin. You 
yourself can demonstrate the way that such 
a varnish is prepared by dissolving in ace- 
tone some of the resin that remained in the 
beaker. 

To clean the beaker after these experi- 
ments, immerse it completely in a tin can 
filled with a solution of sodium hydroxide 
(lye), and boil the solution. 

A second type of synthetic resin can be 
made indoors. Heat sixty grams of pure ethy- 
lene glycol and 150 grams of phthalic acid 
anhydride in a flask that is fitted with a con- 
denser. A thermometer should be placed so 
that its bulb dips into the contents of the 
flask. At a temperature of about 188 degrees 
centigrade, or 370 degrees Fahrenheit, the 
mixture will liquefy completely. As you con- 
tinue heating, water distills over, and should 
be discarded. When the temperature reaches 
about 210 degrees centigrade or 410 degrees 
Fahrenheit, the hot, stiff liquid in the flask 
now a synthetic resin—is ready to be poured 
into molds. Like the other type of synthetic 
resin, this one should be “cured” or aged in 
an oven to make it infusible and insoluble, 
and the same details of the treatment apply 
in this case. The transparent castings made 
from this resin will be clearer than wax. 

Uncured resin left in the flask may be dis- 
solved in acetone or other solvents to make 

(Continued on page 252) 
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your Christmas Shopping | 


Just drop in on your nearest Remington dealer 
for five pleasant demonstration minutes. Or sim- 
ply ‘phone him and he comes to your home at 
your convenience. Or—clip the coupon and get the 
information by mail. You shop in your own home. 


AND WHAT A GIFT IT IS! Your whole family 
is bound closer together by something each can 
use. Even those in far away places will be nearer 
because you'll write more often. 


Remette 


INCLUDING 
CASE 


6 


FOR THE FIRST TIME AT 
SUCH A LOW PRICE... 


A real Remington— 
i a gift you'll be proud 
f to give your family. 
> ulated to new ideas For so little money 
with this educational 4 . 
pee you now get a com- 
Parents—Keep up with plete, 84 character, 
social and other cor- four-row standard 


respondence easily — 7 
keep valuable family keyboard machine. 


papers legibly 


REMINGTON 


f- Children—Win higher 


gachool morks— haw 
shorter home work 
hours—develop seif- 


expression... greater. 


confidence—are sti® 


Remington 

Deluxe 

Noiseless 

Portable 

Everyone is 

amazed at the 

silent speed of 

this marvelous Noise- 

less Portable. You can work 

while others sleep—or travel while 

you work, without the slightest disturbance to anyone. 

It's easy to give a Remington this Xmas. (8 models 

to choose from.) You can pay as little as 10¢ a day. 
SS A SS 

i Remington Rand Inc., Buffalo, N. Y. Dept. 153-12 i 

i Tell me, without obligation, how to get a new Remington i 
Portable for as little as 10¢ a day. ] Send catalog. 

| Name 

§ Address 

I City and State 
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Table-Top Factories 


(Continued from page 250) 
an experimental varnish. You can clean the 
flask of any viscous residue that remains by 
heating in it a mixture of equal parts of sul- 
phuric acid and water, together with some 
potassium dichromate or sodium dichromate. 
With the set-up just described, you can 
make still another resin—this time, a black 
one resembling tar. Heat in the flask 25) 
grams of phenol, 175 grams of ordinary thick 
glycerine, and five cubic centimeters of 
strong sulphuric acid, keeping the tempera- 
ture between 160 degrees and 190 degrees 
centigrade (or 320 degrees and 375 degrees 
Fahrenheit). Water and liquid phenol will 
collect in the receiver of the condenser. From 
time to time, pour back the lower layer of 
liquid phenol from the receiver into the re- 
action flask. When about fifty cubic centi- 
meters of water have been distilled over, cool 
the flask slightly. Stir in about five grams 
of precipitated chalk or calcium carbonate to 
neutralize the acid. Then pour the contents 
of the flask, while still warm and fluid, into 
molds and carry out the curing or heat treat- 
ment as with the other types of resin. 


Latest Refining Process 
Gets Gasoline from Gas 


USING only gases from oil wells and re- 
fineries, a new gasoline-refining process just 
developed by an American oil firm promises 
to increase the yield of crude-oil supplies by 
150 percent, it has been announced. At the 
same time, the method would reduce the na- 
tion’s crude-oil consumption by 625,000,000 
barrels a year, while a better gasoline prod- 
uct would be turned out. 


POPULAR SCIENCE 


Question Bee 


HERE are the answers to the Question Bee 
on page 152. See what score you made by 
checking your answers against the table be- 
low. Allow yourself five points for each of 
the questions answered correctly, the letter 
beside each number being your check for 
this. A score of from 75 to 85 is good; if 
you made from 90 up, you’re good! 


9. ; ui. 9 
10. ' 18. ¢ 
11. ; 19. b 
12. , 20. b 
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(it in Hours LESS TIME! 


Wse it for . 
SANDING 
GRINDING 

SHARPENING 
POLISHING 
BUFFING 


EMOVING Paints 
VARNISHES 


ELECTRIC 


Just what you have been waiting for—a portable, high-precision 
power sander at a price you can afford. It saves time and toil on 
all your sanding jobs. Equals the quality of work done by sanders 
costing twice as much. 


Straight-stroke, continuous sandpaper belt works with the 
grain—leaves no cross-grain marks or swirls. Handles wide variety 
of outside and inside curved surfaces . . . and all plain surfaces. 


Works on wood, metal, bone, 
compositions, plastics. Weighs only 
9 Ibs. Plugs into nearest light socket. 
Anyone can use it. Fully guaranteed. 


OUR TRIAL OFFER 


will let you see for yourself 
the many jobs you can actu- 
ally do with this tool. Write 
for details today. 


Syracuse GuildTool Company 
1700-12B No. Saline St. 
Syracuse, N. Y. 





GRANDFATHER'S CLOCK, LOWER PRICED 


Our newest Offering, at an unheard 5! price for a faithful repro- 
duction of a real a 's Clock. Scroll top, narrow waist, 
like picture. Shipped ock Down. Cleverly designed. Easy 
to assemble. Others even ‘cnaaeet. Plans ox 

AMERICAN CHIME CLOC 
1641 Ruffner St. (Established 1877) Philadelphia, Pa. 





NOVELTIES, 
SCIENTIFIC 
ARTICLES, 

ETc. 


Rush 3c for our coat catalog of 6000 unusual and amaz- 
ing novelties, cameras, radios, electrica! articles, live animals, 
joke goods, books, magic, se eeds, punchboards, . m, DS. rifles, 
watches, etc., etc. Deluxe Cloth Sound ta 2 

Smith & C y. Dept. 253, Detroit, Michigan 


BIG MONEY BUILDING ME D's 


New Portable OUTBOARD 


BOAT 


IN A FEW DAYS | ar HOME! 
Build this tien 50 Ib. tough, du seaworthy 
portable ¢ Outboard Ki-Yak! Take it any where by hand 
or car. Safe, leakproof, trouble- free ore speed per 
horsepower, more miles per gallon. MEAD’ S perfected alumi- 
num-ribbed, cut-to-fit Construction Kit 
ful assembly, quickly, easily, economically. y 
sae oars, sail, motors 10 h.p. or less. Also 3 ‘*C 
odels from ” Ibs. to 45 Ibs., Rush dime for details, $6 
Gift "Paddle Offer! 
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w= Off 110-Volt Light | 
Socket. This marvelous 
Dynamic Power Welder does the 
rk of much higher priced types, Lf » RETAIL\ 
ily portable. WELDS Cylinde 
ampers, Fenders, Tanks, Farm Machinery, 
c. Will also solder and braze on the lightes 
aterial. Works on iron, steel, tin, brass, cop- 
rand allother metals. Men without previous 
perience can make as much as $5.00 on a one 
ur repair j be Golste puere— oft selling tor 
2» Now. ake big Pro} ts selling to 
ces, TE. > - and machine sho 
10-Day Trial Offer. 
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GOMPAN NY 
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rrAKE YOUR OWN 


FURNITURE 


THE GOOD ENGL/SH 
CRAFTSMAN WAY ! 


How to make everything from book- 
ends to bedsteads with simple tools 
clearly described in THE CARPENTRY BOOK by Charles 
H. Hayward, Associate Editor, ‘‘Woodworker”’ Magazine. 


WORKING DIAGRAMS AND LISTS OF MATERIALS 
NEEDED FOR MAKING 100 FINE USEFUL ARTICLES 


Superior English methods of mortise and tenon, dovetail- 
ing, doweling, panelling, door-hanging, veneering, up- 
holstering, wood finishing made easy. 336 pages, nearly 
600 diagrams including unusual tables, chairs, lamps, 
clock cabinets, trays, book troughs, kitchen cabinets, nurs- 
ery furniture, garden furniture, garage, etc., etc. Noth- 
ing like it in the U.S.! 


SEND NO MONEY—EXAMINE IT 5 DAYS FREE! 
Sent postpaid for 5 Days FREE EXAMINATION. Then 
return book or send $2.50—-10% discount for payment 
now (same return privilege). 

D. VAN NOSTRAND CO., Dept. P.S.M.-12-38, 250-4th th Ave., New York 
Now: ! 
D. Van Nostrand oy Dept. P.$.0.-12638, | 250-4th Site New York 
Ser | THE CARPENTRY BOOK postpaid on 5 Days FREE 
APPPOVAL. I will either return it or send $2.50 as full | 
payment. 
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This Year Give HIM 
A HOBBY 


Men and boys of all ages 
satisfy their inherent 
urge to make scores , 
of useful articles 
with the famous‘ 
Handee. 

A WHOLE TOOL SHOP \4 

IN YOUR HAND 

This amazing tool and 
your choice of acces- 
sories do a multitude of 
jobs on all materials. ULTRA DE LUXE SET 
Set up shop wherever A treasure chest. De Luxe 





there is an electric out- 
let. De Luxe Model 
weighs 12 oz. 25,000 
r.p.m. $18.50 Postpaid 
with 6 Accessories. 


STANDARD MODEL 
20,000 r.p.m. Weighs 16 oz. 
$10.75 Postpaid with 3 Ac- 
cessories. 


Model and 26 popular Ac- 
cessories in metal Case. 
This practical gift will be 
appreciated and used for 
years. $25.00 postpaid. 
Project Book included. 


200 ACCESSORIES 


Quality built. Largest as- 
sortment, one forevery job. 
See at dealers orincatalog. 


GET A DEMONSTRATION 
at any store or order either model on 10-Days Money- 


Back Trial. Catalog Free. 
Chicago Wheel & Mis.  Co., N01 W. 


CT) Send Catalog Oo De L uxe Model 


Moaroe St., Dept. S, Chicago, Ill. 


P.S.12 


C) Ultra De Luxe Set () Standard Model () Send C.0.D. 


Name 
Address 


Please mention PopuLAR SCIENCE 


when writing to advertisers 








Save way > “0 NOW 


WG 
ou OH WT, 


owed Fikicer,. bay now /20m 
ALLIEDS iso pace /779 CATALOG! 





a EAUTHING IN RADIO 
adio’ 

ALLIED Sg ee 

thing in Radin 1939 Catalin a, ee 
sides ths i» ~ 939's lowest prices! Ge. 
fk jRadios, it includes 
ding ; ) 
teur Transmitt ems from 8-65 40 teoairing, 


. > 5 Watts 
Equipment books 2d Receivers. lap a- 


rs, latest Tr 
dio’s most S, tools, acce tem weg est 
‘ St CO te » eecessor é . 
ment. It's mplete line of recordi> and Ra- 
S Radio's Greatest oe ING equip- 
ee . ying Guide! 
aie e! 















FAST, Depen, - 
M ABLE 
s LISTS o ensne 
ra . rete stocks oO 
BUILDERS’ PART rs, | tal location, and \si,°t% cen- 


rte } 1 . 
Headquat’ for Shipping methods Our speedy 


guilders * ved kit give enab] 
A Radio 1 sply ma che ¢ sccriped ahi ’ 1 faster mene 4 us to 
can supP! “rcuit de tion © shipment ,; f epend- 
ystruc orders, Order »f all your 


= » fro - 
“ Fe Il save a ALLIED 
? 7 , c ~ 

art icle \ jel page Ss money! ub le % 
s Lists. * s for 3e- 

parts _! Cat alo€ ois0. © 

p's g - o 

ALI IE nic erhers : 4 

ular Met na ands Tube oe -cost 

inners Cell aT 


rs 
ects! 


















pel: 
x-mitter 


. and pro) 
grams 


Allied Radio Corporation 
Dept. 7-M-9 
833 W. Jackson Bivd. 

| Chicago, tl. 


j ( Send me your new Free 1939 
Catalog 


| (0 Send Free Parts List for 


! NAME 


B appress ‘ 
— — os eee ee ee ee ee ee ee ee ee oe 


254 Please mention PoruLaR Science MONTHLY 















when writing to advertisers. 





ANY machine shops still use heavy machines 

to do small work when a bench outfit would 
be just the thing. Take a bench-type shaper, for 
instance: it sells for about the price of a medium- 
size electric refrigerator, and twenty cents would 
cover the power cost for ten hours. 

Recently a machine-shop foreman told me that 
most of his men were better mechanics than he 
was. That’s the reason he was holding his job— 
he knows how to pick ’em! 

To mill a wide surface in an emergency, you can 
interlock two milling cutters of identical diameters 
by surface grinding a recess in the end of one and 
relieving the mating end of the other cutter to 
form a tang. Of course, both keyways must be kept 
in line. 


The saving in material in only a few pieces of 
work will often cover the cost of a trepanning tool 

By arranging a cam on the cross slide of a lathe, 
it is sanatile to cut a taper thread with a regula 
die-head unit. The cam travels against the closing 
head, thus opening the head gradually at the de- 
sired rate. 

Since the price of a taper-shank end mill is 
about double that of a straight-shank. tool, the 
so-called “positive grip” chucks pay for themselves 
quickly, and thereafter you save the difference in 
cost between the two types of tools. 

For internal grinding, the diameter of the wheel 
should be between two thirds and four fifths that 
of the bore diameter. Too large a wheel will gen- 
erate excess, heat; if it is too small, it will wear 
down unnecessarily. 

It is said that glycerin makes the best lubricant 
for drilling soft rubber. 

Keep your eyes on any machine-tool bearing that 
heats 50 deg. above room temperature. Of course, 
it depends on the construction of the bearings and 
the quality of lubricant used. Some bearings are 
known to operate at a temperature of 350 deg. I. 

A late development in steel is the addition of 
from 0.15 to 0.30 percent of lead. A special process 
distributes the lead so uniformly that all physical 
properties are retained, and the machinability is 
increased, it is claimed, from 30 to 60 percent. 
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ELGIN KWIK 
SHAVE ELECTRIC 


$4 .99 
SHAVER 1 


No. E308 Compare with high priced elec- 
tric shaver performance. Has self-sharp- 
ening cutter, precision head, vibrator type 
motor. Constructed so it should 
give a lifetime service. Operates 
on 110 AC, 

(LOTS OF 2—$1.39 EACH) 


SnD GHEEED GUAGE GHEED GUEED GHEED GAEEED GUE GEESE GEES 
FREE: Wholesale catalog for sales 

* men. dealers, premium users. 
Shows over 4000 world wide bargains, 
many selling plans. numerous popular 
creations. Send for your copy today. 


Spors Co. 10-38 Frank St. Le Center, Minn. 


| £4 oe e e 
ir Piloting— 

Manual of Flight Instruction’’ 
by Virgil Simmons, formerly Flying Instructor 
at Boeing School of Aeronautics and in U 
Army and Navy Air Services. 
illustrations, $3.00 

This new book—just off the press—supplies a detailed system 
of instruction to prepare you for the official tests for a govern- 


ment certificate as an airplane pilot in any of the ratings, from 
solo to instrument, or as a flying instructor. 


It completely analyzes all the flight test maneuvers required 
for the various certificates and special ratings. Diagrams show 
every detail, make correct performance easily understood. Com- 
mon faults are described, their causes explained, methods for 
correction given. Book contains 377 questions taken from official 
examinations, with answers that have been accepted as correct. 


5 DAYS’ TRIAL—SATISFACTION GUARANTEED: Send for 
this book with the privilege of five days’ examination. When it 
reaches you, pay postman $3.00 plus a few cents for delivery 
If not delighted, send it back and your payment will be refunded 
at once. (If you remit $3.00 cash with order, we will pay de- 
livery charges; same return privilege.) Write today to 


THE RONALD PRESS CO., Dept. M255, 15 E. 26th St., New York 


ARE YOU 


“Unhandy”’? 


At last a service and repair manual has been made 
for the auto owner who is not a mechanic. Here are 
hundreds of “‘horse-sense’’ methods for keeping your 
own car in perfect shape—no matter how old or 
how new it is. AUTO KINKS tells in non-technical 
language, made clearer by drawings and simple dia- 
grams, what to do no matter what goes wrong—how 
to make temporary or permanent repairs to the mo- 
tor, carburetor, ignition, lights, starter, radiator, 
chassis, running gear, body, fenders, top, and even 
the garage. Will give you more understanding of 
| the mysterious “insides” of a car than anything you 
|} ever saw. Service men will get a world of new ideas 
from it too. 192 pages, full strong cloth binding, 
pictures on every page. Only $1.00. Sent C. O. D. 
plus few cents postage. Ask for “AUTO KINKS.” 
Write to 





S. 


300 pages, 75 














Popular Science Monthly, Dept. 128 A 
353-4th Ave. New York, N. Y. 








“AMAZING MACHINE 








‘‘Intermittent Vacuum’’ stimu- 

-$ lates deep-lying scalp blood ves- 

sels—and GROWS HAIR in thou- 

serone sands of cases of baldness. Stops 

falling hair. Tones up scalp. New hair 
often tn 90 days. Easy to use this amaz- 

ing machine at home Only $9.95 complete. Write 

quick for FREE TRIAL OFFER 
NEWPORT, KY. 


FULLY 
GUARANTEED “TER RAND, DEPT. R-1639, 
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ONE WELL KNOWN TOOL AND DIE 
MANUFACTURER WRITES— 


‘“‘Enclosed herewith find check for $45.15 covering cost of 
three No. 3049 Hand Grinders plus postage. 

After thoroughly testing the one we purchased for trial 
purposes, my men have told me that it is the finest Grinder 
they have ever used, and we have 
tried them all. That it has plenty of 
power and speed and that it really 
stands up under hard work without 
stalling or getting hot. 

My foreman told me that if he 
could not replace it, he would not 
sell it for $100.00.’’ 

Our Standard Duty Grinder is the 
same value in its price field. Write 
for special circular on the Duro Hand 
Grinders and Accessories or tet us 
send either model on 10-day money 
back trial. 

































NORTH HILD 
ICAGO,ILLINOIS 


OVERHEAD GARAGE DOORS 


You can install this hardware on your old doors, or new ones. 
Door opens in one piece. Heavy steel springs do the work. 
Closes weather-tight. Needs 3” overhead room. Easily install- 
ed. Complete with instructions. Free circular. Agents wanted. 
R. W. WILKIE, Box 368, Independence, Mo. 














[Siarea POTATO CHIP 
BUSINESS 


IN YOUR KITCHEN and 
MAKE MONEY! 


| UY potatoes for 2c a lb. Make sensa- 
tional new ‘‘Greaseless’’ Potato Chips 

and sell for 35¢ a lb. Ideal business for fF - 

men or women in spare or full time. 

Small investment pare complete equipment. 

No experience needed. I show you how to get ‘ 

stores to sell all you make; tell you how to . 

make profit first day. All information, pictures, prices and terms sent free. Send 

a postal card for Free Facts on this big ‘‘Home Business’’ Opportunity. 


G. H. HARDT, Dept. D-1812, 620 N. Michigan Ave., Chicago, Ill. 


















Pays Dollars for Spare Time 
No Experience Needed 


A FOLEY Saw Filer files hand, circular and band 
saws better than the best hand filer. Cash busi- 
ness, no canvassing, no eye-strain. J. L. Newman, 
Louisiana, says: ‘‘I only use my Foley Filer for 
a side line, and I would say that I take in 
from $10.00 to $15.00 a week now.’” Send 
coupon for FREE PLAN. no obligation 


FOLEY MFG. CO., wiasscofsiatis%: 


Send Free Plan on Saw Filing business. 
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SKIERS THRILL! 


Biggest thrill in a skiers life... his first cannon-ball 
descent under perfect control! It's easier too, on 
Northland skis. Each pair is perfectly matched. .. 
uniform in grain, weight, balance and limberness. 
The famous Deerhead on Northland’ s five exclusive 
models guarantees you the finest skis money can 
buy. Write today for free booklet on How To Ski. 


NORTHLAND SKI MFG. COMPANY 


Worlds Largest Ski Manufacturers 
94 Merriam Park St. Paul, Minnesota 












DRAWING 


move. DRAW-O-MATI BOARD 


ATTACHED, SLIDING, SELF-ALIGNING, PARALLEL-BAR 
Mode! B A SELF CONTAINED UNIT Pratt: T 
TO_A STANDARD OF QUALITY 
The RA. - in use by Ay Stu- 
dents, Architects, Artists, Engi 
neers . Desisne rsand Executives. 
ard ‘omposition boarc 
stays flat. Light weight. 
Bar slides accurately and 
easily. Patent CROSS- 
or RUNG bronze cable and 
ley give acc — actio Ma No 
thumb tad ks necessar Water, oil 
EASY TO and acid proof. ENABLES “ANYONE TO 
CARRY DRAW WITH ACC URAC Y AND SI SED. 
THREE SIZES: 12/’xi6’’ $2.95, 16//x20’" $3.9 
20’’x25/? $4.95 plus postage. Other mo dels with transparent celluloid straigh t. 
edge described in FREE CIRCULAR. WRITE TODAY. 


ROLLIN INSTRUMENT CO. Inc., Dept. P.S. 12-8, 216 No. Clinton St., Chicago, IIL 


BE OUR REPRESENTATIVE 


IN YOUR TERRITORY 


If you can spare an hour a day you can earn extra dol- 
lars taking care of Popular Science Monthly new and re- 
newal subscriptions in four locality. Complete instruc- 
tions and supplies will be sent free. Send your name 
and address to 


EUGENE WATSON, Popular Science Monthly 
353 Fourth Ave. __New York York, N. Y. 
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Earn Big Money! 


BUY ALL PARTS READY 
FOR INSTANT ASSEMBLY— 


Ni \3 
ol er a 
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NO TOOLS NEEDED—Make $5 or 
more on every razor you sell All 
natcehed unit parts from regular 
production line Motor, field coils 
and cord come already assembled 
No soldering equipment needed. A 
few minutes of your opace time can 
start you in a profitable business of 
vour own making a regular standard 
super-quality electric razor just 
like the ones selling in the higher 
priced brackets (up to $15.00) 
Order your first Kit from this AD 
or write for information 

$1.66 in lots of 3. Samples $1.95 ea 


ee a a eee 


. SIMMONS MFG. CO., 126 W. North Ave., Chicago, in. 


Send C.O0.D. 1 sample razor kit for which I will pay postman $1.95 plus 
a few cents postage 


Enclosed find $ for Electric Dry Shaver Kits including free 
instruction and money making plat 


Name 


Address 
‘BeBe Be SB BB SB EB ER EB Ee Ee ee eee 
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Ground-Glass Substitute 
for a Photo Printer 


IF GROUND glass is not immediately availa- 
ble for making a diffusion screen for a home- 
made photo printing box, a sheet of tissue 
paper, sandwiched between two pieces of 
plain glass, will serve the purpose. This 
method may also be used to replace the 
ground glass in a commercial printer if it is 
accidentally broken. The diffusion of light 
for contact printing does not have to be so 
perfect as for enlarging. 


Diffusion screen made 
by placing tissue paper 
between sheets of glass 


Camera Set Up Anywhere 
with a Burette Clamp 


A RIGID, versatile camera clamp may be 
made from an ordinary burette clamp by 
those readers who are interested, like myself, 
in both photography and chemistry. I dis- 
covered that the threads in the center part 
of the clamp match 
the standard threads 
of camera tripods. 
The part of the clamp 
that is attached to 
the ring stand is, of 
course, removed. Use 
a washer to prevent 
the thumb screw 
from scratching the 
camera, and cement 
rubber or felt to the 
inside of the jaws to 
protect the furni- 
ture.— MARLIN 
THURSTON. 
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OR FOR CHRISTMAS GIFTS 


Now it’s easy to build your own 





































































HUNTING AND FISHING LODGES, CABINS, BUNGALOWS 
S A big book of definite instructions made for beginners. If you can 
. handle a hammer and saw, there’s no reason why you can’t build a bang-up 
; cabin in the woods or a bungalow on the lake or shore, or a roadside stand, 
‘ and make one you or anyone would be glad to look at, live in, or own. 
Here are complete plans, and step-by-step instructions for every stage 
of the work. Designs for numerous log cabins, lodges, tourist homes, way- 
side stands, bungalows. ite 
Not just a book of pictures but a full course of instruction. You will make no mistakes Fd “set 
because every step is explained and shown in picture diagrams. Every problem of location, er 
drainage, water supply, etc. is clearly explained. Tells how to cut and erect your structure cf oe 
—all about floors, roofs, windows, doors,—how to do the whole job from foundation to 
chimney top. What to do inside and outside. Don’t imagine its hard—when you see the 
book you'll be aching to grab some tools and get to work. 256 pages, full cloth bound, $2.00. 
4 
S 
WITH THIS NEW, SIMPLIFIED MANUAL 
21 CHAPTERS é 320 PAGES Here at last is a brand-new book written for the man who 
Z has had no previous knowledge of Diesel Engines. Takes you 
in easy-to-grasp stages right from the fundamental princi- 
ples of the Diesel to the most modern advanced types of en- 
gines. Tells you in clear, non-technical language just how 
and why the Diesel operates—what happens in the cylinders. 
All about pressure, volume, speed, and heat. Various fuels 
and how they are rated. Different types of Diesels, and their 
comparative economies—air and othg¢s types of starters, etc. 
Adapting the Diesel to automobiles, ships, trains, and air- 
8 planes. How you can take advantage of the many opportuni- 
r ties that Diesel Engineering offers. 
s 
Here Are Some Of The Important Chapter Headings 
| History of the Diesel © The Diesel Cylinder ® Diesel 
Variations © Fuel Injection ® Combustion Chambers 
Hot-Bulb Oil Engines ® High-Speed Diesels © Fuel and 
Lubricant ® Starting and Reversing ® Vibration ® Diesel 
¢ Relatives ® Accessories and Cooling ® Diesels on the Road 
y Diesel Work-Horses ® Diesels on Rails ® Diesels on Water 
; Diesels in the Air © Engine Designs ® Diesels of the Future 
ss The A B C’S OF DIESEL ENGINES is profusely illustrated from 
beginning to end, including useful tables, reference data, operating 
t costs, and other information invaluable to the Diesel-minded man 
h You can depend upon the completeness and accuracy of this great 
book. Prepared by the editors of Popular Science Monthly from the 
Ss very latest material, it’s guaranteed to be up-to-the-minute in every 
7 respect. Full cloth bound. 
4 Tear off and mail the coupon below TODAY, and we will send 
f Mi any of these books C. O. D., plus a few cents postage. 
° 1 POPULAR SCIENCE, DEPT. 128B, 353 FOURTH AVE., NEW YORK, N. Y. 
t 4 Please send me the book or books I have circled below. I will pay the postman the 
7 ‘ price shown plus a few cents postage in full payment when the books are delivered 
5 ‘(Money back if not satisfied). 
e 1 Camera - $2.00 Electroplating - $2.00 Metal Work - %2.00 Cabins $2.00 
t ' Woodcarving $2.00 Radio Experimenter $2.00 Model Railways %2.00 Diesels 53.00 
; MONEY ge 
O t 
¥ NO ’ i: Re ees 
; a ‘ 
bd If you remit now we pay postage. Orders from outside U. S. A. cannot be sent C.O.D. 
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for a Merry Christmas 
and a HOBBY NEW YEAR 


YS “10 | 


monty | 
gence TRIALS 


Modern 
- Peter Kit 


Medel 2 
Pe aes Model 1... $17. 35 


All-Purpose MOTO-TOOL 


Moto-Tool makes an attractive, practical gift 

every craftsman will a preciate — for no 

other motor-in-hand te in its class matches 

Moto-Tool in speed, power, ease of handling 

or in exclusive construction advantages that 

»rovide, long trouble-free service. Moto- 

Tool does in seconds jobs that require 

hours of hard hand work. Handles all acces- 

sories, works on all materials, runs on A. C. 

or D. C. Absolutely safe. Thousands in 

use. Model 1, 6 oz. 25,000 r. p. m., for light 

. } work. Model 2, more powerful, 13 0z. about 

Price 27,000 r. p.m. $16.50 postpaid. At leading 

s g85 Post S> dealers — or order by mail on money-back 
i — trial. Write for free illustrated booklet. 


Dremel Mfg. Co. 1136 CT., Racine, Wis. 


hd Motor - in- Hand Tools 











Who else wants to enjoy profits from this amaz- 
ing ne Ww business you can start in your own 
kitchen? New electrical invention turns out 
delicious, different Brown Bobby Doughnuts. 

! fory« 


rm = Gnd tested sp mney m making » ans his is 
e. Send No Mor Rush postcard for 
FREE details. 
BROWN BOBBY CO. 
620N. Michigan Ave., Dept.C-812, Chicago, I. 
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Bul. 86 States Attached to 
heaeieed AUTOS-TRUCKS-TRACTORS-DIESELS 


mechanically 


mec ends 
PUbiag:44 OIL CHANGING 
GUARANTEE FOREVER’? 


Ordinary oil filters only remove solids and none 
of the other foreign destructive matter—there- 
by making frequent oil changes necessary. 


“RECLAIMO”— The Super Filter-Refiner 


keeps crankcase oil Clean and Oily indefinitely 
by removing solids thru filtration—and gasoline : 
dilution, water, corrosive acids thru theuse of ex- Wm. Schwalge Patents. 
haust heat. Oil is only added tomaintain level. Attached in place 
of present oil filters — makes oil changing a thing of the past. 
oF ENTHUSIASTIC OWNERS in al! parts of the 
country testify tothe amazing money- savingaction 
of “RECLAIMO.”” Read some of their remark able statements in our 
FREE booklet ‘‘Oil Facts”’—tells you more about oil than has ever been 
revealed before and may save you a lot of money. DON’T DELAY! 
Get a copy of this booklet from your dealer or write to 


RECLAIMO MFG.CO., 2306 N.Western Ave.,Dept.F CHICAGO, ILL. 











Piano Stools Converted 
into Coffee Tables 


ATTRACTIVE coffee or cigarette tables can 
easily be made from old revolving piano 
stools. Once the varnish has been removed, 
the beautiful grain is apparent. 

The seats of these stools are usually 
mounted on a carved wood frame 1’ square. 
By removing the upholstery, you will have a 
substantial support for the table top. If you 
prefer an all-wood table, find a well-grained 
rectangle of similar wood about 214’ long by 
114' wide. This should be properly cleated 
underneath. Rub it down with powdered 
pumice and linseed oil, if you wish to give it 
an antique finish like the base. The edges of 
the top can be finished with a neat carved 
molding. 

Another and simpler top consists of a large 
oval or rectangular tin tray, ornamented 
with painted fruit or flowers. One often can 
be purchased for a dollar up, depending on 
the condition. The paintings are not difficult 
to restore. When dry, apply a coat of alco- 
holproof varnish.— ARNOLD GUDMUNDSSON. 


Mahogany stool with tin-tray top, and wal- 
nut stool with top gouged out for a rim 
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